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V  K  K  F  A  C  E. 


The  following  pages  coutaiu  aii  address,  deliveretl  in 
October,  1879,  to  the  members  of  the  Medical  Society  of 
Wolverhampton,  at  whose  request  it  is  now  published  in 
a  separate  form.  It  appeared,  as  delivered,  in  the  "  Medical 
Times  and  Grazette "  for  Noveml)er  and  December.  In 
revising  it,  numerous  additions  have  been  made,  in  onler 
to  render  the  outline  of  the  subject  more  complete.  Those 
additions  have  increased  the  length  of  the  lecture,  but  I 
have  thought  it  better  to  le(ive  its  form  imaltered,  beyond 
a  division  into  sections  for  more  convenient  reference. 
Some  illustrations  have  been  added,  which  may  awnst  the 
remler  who  is  not  familiar  with  the  uoniial  and  patho- 
logical anatomy  of  the  spinal  cord.  For  one  of  these — 
Fig.  3,  an  illustnitiou  wliicJi  I  supi)lied  to  the  eighth 
edition  of  Uuain's  "  Anatomy " — I  urn  indebted  to  the 
(•ourtesv   of   Messn*.   ]j<)ii":uians. 


iJrKitN  Anxk  Stkkkt. 

.4pii/,    1SH<». 


\ 


CONTENTS. 


IjrTRODUcnojf 


FAOa 

1 


I. — Medical  Anatoxy  of  the  Spinal  Cosd  5 

Relation  to  Spinul  Column  . .          . .  . .          . .          . .          . .  6 

Structure         . .          . .                     , .  . .                     . .          . .  7 

Seoondaiy  Degenerations                . .  . .         . .         . .         . .  10 

II.— Physioloov  oy  the  Spctal  Cobo  in  Relation  to  thb  Stkptoms 

OF  ITS  Diseases  ,.          13 

Motor  Conduction     ..  ..  ;.  ,.  ..  ..  ..13 

Sensory  Conduction  . .          . .          . .                      . ,                     . .  14 

Reflex  Action            . .         . .                                           . .         . .  16 

Co-ordination  of  Movement           . .                                             . .  29 

Controlling  FunctiunH          . .          . .                                            . .  31 

Nutrition  of  MuHcleti           . ,                                 . .                      . .  31 

Uae  of  Electricity  in  DiagnosiH     . .          . .          . .          . .          . .  32 

Nutrition  of  Boneit,  Jointit,  and  Skin       . .          . .          . .          . .  36 

Micturition  and  Defsecation                                             . .         , .  37 

Sexual  Functions      . .                    . .         . .         . .         . .         . .  3y 

Vaso> Motor  Centres  . .                                                                    . .  40 

Pain  in  Spiniil  Disease  . .  . .  . .  . .  ..41 

Spasm  in  Spinal  Disease 43 

III.— Indicatioxs  or  Poemox  of  Disease — Anatomical  Diaono6ib  ..     46 
Antcro-lateral  White  Coluiuns  . ,  . .  . .     4«> 

Posterior  Columns  . .     IK 

Anterior  Comua  ..49 

Unilateral  Lesions    . .  . .     -it 

Total  TnuiNvrrhe  LcMons    ..  .,  ..•'>! 


TUl  {X)XTENT8. 

IV. — Indications  of  Natubb  op  Disijase:  Patholooicai.  Diaovosis..  56 

Mode  of  Onset           . .          . .          . .  . .          . .  . .  . .  66 

Position  and  Distribution  of  Lesion  . .          . .  , .  . .  67 

Causal  and  Associated  Conditions . .  . .          . .  . .  . .  69 

Functional  Diseases  of  the  Cord     . .  . .          . .  . .  . .  65 

Anseiuia  and  Hypersemia  of  the  Cord                  . .  , .  66 

Spinal  Meningitis                 . .                                 . .  . .  . .  67 

Nomenclature            . .          . .          . .  . .          . .  . .  . .  68 

v. — ilxustbations  of  diagnosis    .  .                               . .  .  .  69 

Descmption  of  Plate..         ..         ..         ..  .-.         ..  ..  ..70 


THE 

DIAGNOSIS  OF  DISEASES  OF  THE  SPINAL  CORD. 


Mr.  President  and  Gentlemen, — In  complying  with  the 
request  with  wliich  you  have  honoured  mo,  to  iuaugimite, 
^^ith  an  address,  another  session  of  work  of  your  Society,  I 
have  thought  it  better  to  select  a  subject  of  practical 
importance  rather  than  of  merely  theoretical  interest.  I 
therefore  propose  to  ask  your  attention,  for  a  short  time 
this  evening,  to  the  subject  of  the  Symptoms  and  Diagnosis 
of  Diseases  of  the  Spinal  Cord,  having  reference  especially 
to  those  points  in  which  modem  investigation  has  added 
to  the  knowledge  which  is  ciirrent  in  the  profession.  In 
order  to  make  a  description  of  these  pomts  useful,  it  is 
necessary  to  include  them  in  a  general  outline  of  the 
subject,  in  which  they  may  take  their  proper  place.  In 
such  an  outline  it  will  be  necessary,  for  the  sake  of 
clearness,  to  describe  briefly  some  facts  which  are  probably 
familiar.  Others,  which  must  be  mentioned,  may  seem 
recondite  and  tedious.  For  both  of  these,  therefore,  I 
must  beg  your  indiilgence. 

I  trust  it  will  not  be  felt  that  I  am  asking  your  attention 
to  an  unpractical  subject.  A  tendency  is  sometimes  observ- 
able, among  many  members  of  the  profession,  to  undenaluo 
diagnosis.  Our  business  is  to  cure  disease,  so  far  as  we  are 
able,  and  a  fear  has  been  expressed  lest  our  study  of  exact- 
ness in  diagnosis  should  be  at  the  expense  of  precision  in 
treatment.  "  It  matters  little,"  it  has  been  said,  "  whether 
your  diagnosis  of  a  diseased  condition  is  minutely  exact,  if 
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you  are  able  to  cure  it."  This  is  true ;  but  a  very  super- 
ficial study  of  practical  medicine  will  show  that  much 
diagnosis,  which  is  of  no  direct  avail  for  treatment,  is 
essential  for  the  diagnosis  which  enables  us  to  treat 
successfully.  Of  all  organs  there  are  some  diseases  for 
which  we  can  do  little,  there  are  others  for  which  we  can 
do  much  ;  but  unless  we  are  able  accurately  to  distinguish 
the  diseases  of  each  class,  we  shall  be  unable  to  apply 
our  skiU  where  it  will  be  effective.  Moreover,  there  are 
examples  of  the  same  form  of  disease,  in  some  of  which  the 
diagnosis  is  easy,  in  others  most  difficult.  The  diagnostic 
knowledge  which  is  superfluous  in  one  case  is  essential  in 
another.  There  is,  perhaps,  no  class  of  diseases  to  which 
these  statements  apply  more  truly  than  those  which  are  to 
occupy  our  attention  to-night. 

There  is  another  reason  why  a  general  survey  of  the 
elements  of  the  diagnosis  of  diseases  of  the  spinal  cord  may 
be  usefid.  In  systematic  treatises,  types  of  disease  are 
described.  But  the  mutual  relations  of  all  parts  of  the 
nervous  system  are  very  complex,  and  its  morbid  states  are 
equally  complex.  Typical  cases  are  rare,  and  the  untypical 
cases  are  often  puzzling,  and  can  only  be  understood  by  a 
clear  conception  of  the  general  principles  of  diagnosis. 

The  first  question  in  the  diagnosis  of  diseases  of  the 
spinal  cord  is  whether  the  symptoms  are  due  to  organic 
disease  or  to  merely  functional  derangement.  But  although 
this  is  the  first  question  in  any  case,  the  answer  to  the 
question  depends  on  the  presence  or  absence  of  any  of  the 
signs  of  organic  disease,  and  this  point  in  diagnosis  cannot 
be  considered  imtil  we  have  discussed  the  character  and 
significance  of  those  signs.  I  would,  however,  impress  upon 
you,  at  the  outset,  as  a  rule  of  cardinal  in^jortance,  that 
the  presence  of  a  cause  of  functional  derangement  is  not, 
in  itself,  suffixjient  ground  for  diagnosis.  All  signs  of 
organic  disease  must  be  searched  for  and  excluded,  before  the 
presence  of  the  causes  of  functional  disease  is  admitted  as 
evidence.     It  is  clear  that,  if  there  are  any  signs  o^  organic 
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disease,  the  existence  of  the  causes  of  functional  disease 
is  of  no  significance  whatever.  Hence  the  imimrtanoe  of 
knowing  accimitoly  all  the  signs  of  organic  disease,  even 
the  most  minute  and  seemingly  superfluous.  The  causes 
of  functional  derangement  fi*e<iuently  co-exist  with  organic 
di.sease.  Hysterical  symptoms,  for  instance,  are  often 
present  in  the  subjects  of  organic  disease  in  all  parts  of 
the  nervous  system.  There  are  two  causes  for  this.  Many 
organic  diseases  are  the  result  of  an  inherited  neuropathic 
disposition,  which  may  also  cause  hysteria.  Further,  the 
damage  from  organic  di.sease  often  affects  very  widely 
the  nutrition  of  the  nervous  system,  by  "action  at  a  dis- 
tance "  ;  and  the  degraded  nutrition  and  function  may,  and 
often  do,  lead  to  the  manifestations  of  hysteria.  Striking 
symptoms  of  hysteria  are  frequently  present,  for  instance, 
in  ca.se8  of  tumour  of  the  brain.  Hence  the  existence  of 
symptoms  of  hysteria  oon.stitutes  alone  small  evidence  that  a 
g^ven  disease  is  merely  fmictional.  It  may  seem  su})erfluous 
to  dwell  ujKjn  so  ob\ious  a  point,  but  I  have  seen  disease 
again  and  again  (and  so,  I  doubt  not,  have  many  of  you) 
set  down  as  hysterical,  when  the  plainest  signs  of  organic 
disease  were  to  be  found,  if  looked  for ;  and  this  merely 
because  the  patient,  who  presented  certain  symptoms,  pre- 
sented also  evidence  of  hysteria.  The  stime  thing  is  true 
of  other  causes  of  fimctional  derangement,  and  it  is  true 
also  of  the  sinndation  of  disease.  Circimistances  suggestive 
of  malingering  shoidd  be  allowed  no  weight  mitil  the  signs 
of  organic  disease  are  proved  to  be  absent.  Not  rarely  the 
neglect  of  this  obvious  rule  has  led  to  cruel  injiLstice. 
When  we  thiidc  that  symptoms  are  simiUated,  we  should 
always  look  on  our  diagnosis,  as  well  as  on  the  patient,  with 
suspicion,  and  be  very  sure  that  it  is  accurate,  before  we  act 
upon  it. 

11  there  is  e^^dence  of  the  existence  of  organic  disease, 
we  have  to  ascertain  further  its  seat  and  nature— to  make, 
that  is,  the  anatomical  and  pathological  diagnosis.  It  is 
of   importance    to   keep   these   two   jwints   distinct    in    our 
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minds.  Their  confusion  is,  in  all  diseases  of  the  nervous 
system,  a  fertile  source  of  error  in  diagnosis.  It  is  true 
that  certain  parts  of  the  nervous  system  are  frequently 
the  seat  of  certain  morbid  processes ;  but  to  infer  at  once, 
as  is  often  done,  that  because  this  or  that  region  is 
diseased,  the  morbid  process  is  of  this  or  that  character,  is 
to  make  a  pathological  diagnosis  from  anatomical  facts ; 
and  the  diagnosis  will,  not  rarely,  be  erroneous.  It  is  true 
we  have  sometimes  to  use  this  mode  of  reasoning:  in  the 
absence  of  other  evidence,  or  as  corroborating  other 
evidence,  it  is  legitimate  and  useful,  but  only  thus  to  be 
used,  and  always  with  a  full  recognition  of  its  character 
and  uncertainty.  For  instance,  two  patients,  as  I  have 
more  than  once  seen,  wiU  present  identical  symptoms  of 
inco-ordination  of  movement  of  the  legs — locomotor  ataxy. 
This  indicates  disease  of  a  certain  region  of  the  spinal 
cord.  In  the  majority  of  cases  the  disease  in  this  region 
is  of  a  certain  character;  but  in  some,  jthe  sjTuptoms 
being  the  same,  the  nature  of  the  disease  is  quite 
different ;  and  to  infer  the  character  of  the  morbid 
process  in  the  latter  case  from  the  symptoms  present, 
would  lead  us,  not  only  to  a  wrong  diagnosis,  but  to  an 
erroneous  prognosis  and  unwise  treatment. 

It  is  to  be  remembered,  then,  that  we  can  only  infer 
from  the  symptoms  present  in  a  case  at  a  given  time — 
the  seat  of  the  disease.  To  learn  its  nature  we  have  to 
study  the  way  in  which  the  symptoms  came  on,  and  any 
associated  conditions  which  may  be  present. 

I  have  put  this  rule  thus  absolutely  because  it  is  one 
of  great  importance,  often  overlooked.  There  are,  however, 
certain  exceptions  to  it,  especially  the  facts  that  pain, 
spasm,  and  sloughing  of  the  skin  are  sometimes  (not 
always)  signs  of  an  irritative  lesion.  Even  here,  however, 
the  exception  is  rather  apparent  than  real;  for  it  is  the 
acuteness  of  these  symptoms,  rather  than  their  mere 
occurrence,  which  is  of  paiholocjicaJ  import. 

We  will  consider  separately,  then,  the  elements  of  the 
anatomical  diagnosis,    tlie    signs    whieli    indicate    tlie   seat 
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of  the  disease—"  localization,"  as  it  is  the  custom  to 
tenn  it — and  aftenvards  glance  at  the  elements  of  the 
pathological  diagnosis ;  that  is,  the  s^iuptoms  which 
indicate  the-  nature  of  the  morbid  process. 

But  we  can  only  learn  the  significance  of  s^Tnptoms  by 
ascertaining  their  nature  and  origin — what  they  are  and 
why  they  are.  Hence  our  study  of  diagnosis  must  consist 
to  a  large  extent  in  what  may  be  termed  symptomatic 
pathology.  The  symptoms  of  disease  are  alterations  of 
healthy  fimction,  and  nmch  of  our  s^Tnptomatic  pathology 
must  be,  therefore,  literally,  perverted  physiology.  "VVe 
must,  acctirdingly,  in  the  first  place,  have  a  clear  conception 
of  such  jHiints  in  the  stnicture  and  normal  function  of  the 
spinal  cord,  as  may  enable  us  to  understand  the  origin  of 
the  symptoms  of  its  disea.ses. 


I.— MEDICAL  ANATOMY  OF  THE  SPINAL  CORD. 

The  position  of  the  cord,  and  of  the  origins  of  the  nerves, 
in  relation  to  the  bony  cannl  in  which  it  lies,  is  the  first 
important  point  which  we  have  to  consider.  You  ^nll 
rememlter  that  the  cord  does  not,  in  the  adidt,  extend 
throughout  the  entire  length  of  the  spinal  canal.  It  ends 
opposite  the  1st  lumbar  vertebra,  or  opi)osite  the  interval 
between  the  Ist  and  2nd  hmibar  vertebroo.  Hence  the 
various  pairs  of  nenes  (except  the  highest)  do  not  arise 
from  the  c<jrd  opposite  the  vertebne  at  whieh  they  leave 
the  canal,  and  after  which  they  are  named,  but  at  a 
higher  level..  The  difference  between  the  level  of  origin 
and  of  exit,  slight  in  the  cer\'ical  region,  increases  as  we 
descend  the  cord,  until,  as  you  know,  in  the  cauda 
equina,  the  lowest  nerves  have  a  ve^;)'  long  course  from 
the  end  of  the  cord  to  their  foramina.  It  ia  important 
to  know  what  nerves  c<irre8pond  in  their  origin  with  a 
given  part  of  the  vertebral  column,  because  the  cortl  often 
suffers  secondarily  to  disease  or  injury  of  the  bones.  The 
relation   is   rendeitnl   more   complex   by   the   fact  that   the 
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vertebral  spines,  which  alone  we 
can  feel,  and  which  constitute, 
therefore,  our  localizing  guides, 
do  not  correspond  in  all  parts 
to  their  vertebrae.  Since  these 
points  are  important  in  diagnosis, 
and  are  not  adequately  described 
in  any  English  work,  I  have 
prepared  a  diagram  (Fig.  1) 
showing  the  average  relations  of 
the  spines  to  the  bodies  of  the 
vertebroe,  and  of  both  to  the 
origins  of  the  spinal  nerves.  The 
tips  of  the  cer^-ical  spines  corre- 
spond nearly  to  the  lower  borders 
of  the  corresponding  vertebra). 
Each  of  the  upper  three  dorsal 
spines  corresponds  nearly  to  the 
upper  border  of  the  body  of 
the  vertebra  below.  Erom  the 
4th  to  the  8th  dorsal,  each  spine 
corresponds  to  the  middle  of  the 
body  of  the  vertebra  below. 
The  9th,  10th,  and  11th  spines 
slope  less,  and  their  tips  again 
correspond  to  the  upper  borders 
of  the  next  vertebra,  while  the 
rest  of  the  spines  are  opposite 
the  bodies  of  their  own  vertebne. 
What  is  the  relation  of  the 
spines  to  the  nerve  origins?* 
The  first    three    cervical    spines 


Fio.  1. 


„  *  The   only  recorded  observations   on 

this  point  are  those  of  Nuhn  and  Jadelot. 

■'         The  facts  stated  in  the  text  are  partly 

■5         the  results  of  a  fresh  examination  of  the 

•Co.    relations,    kindly  made    for  me   by  Mr. 

V.    Horsley,   Demonstrator   of  Anatomy 

in  University  College.  , 
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are  opposite  the  origins  of  the  3rd,  4th,  and  5th  cervical 
nen'es.  The  0th  an<l  7tli  pairs  arise  opposite  the  intervals 
between  the  -Ith  and  Oth,  and  the  5th  and  Gth,  cenieal  sjanes 
re»|)ectively.  The  Gth  cervical  spine  corresponds  to  the 
origin  of  the  8th  cervical  norve,  and  the  7th  cervical  spine  to 
tlie  Ist  dorsal  nerve.  The  first  four  dorsal  spines  vary.  The 
1st  spine  corresponds  to  the  interval  between  the  2nd  and  3rd 
pairs,  or  to  the  origin  of  the  3rd  pair.  The  2nd  spine  is 
between  the  3rd  and  the  4th  pairs,  or  opposite  the  4th  pair. 
The  3rd  spine  is  opposite  the  5th,  or  the  inten'al  between 
the  5th  and  Gth  pairs.  The  4th  spine  is  opiK)site  the  lower 
part  of  the  origin  of  the  Gth  pair,  or  even  below  it.  The 
5th  spine  always  corresponds  to  the  origin  of  the  7th 
pair ;  the  Gth  spine  to  the  8th  pair ;  the  7th  to  the  9th 
pair;  the  8th  to  the  upper  part  of  the  10th  pair;  the 
0th  to  the  nth  pair,  and  the  10th  to  the  12th  pair.  The  1st 
lumbar  nerve  arises  opposite  the  11th  dorsal  spine;  the 
2nd  lunibar  opjwsite  the  interval  between  the  11th  and  12th 
spines;  the  3rd  and  4th  opposite  the  12th  spine  ;  the  5th 
dorsal  and  Ist  sacral  opposite  the  interval  between  the 
12th  dorsal  and  Ist  lumbar  spines,  while  the  remaining 
sacral  ner\es  arise  nearly  opposite  the  1st  lumbar  spine. 

I  need  not  describe  in  detail  the  relations  of  the  origins 
of  the  nerves  to  the  bodies  of  tlie  vertebne,  since  they 
may  be  inferred  from  the  facts  I  have  given,  or  ascertained 
by  a  reference  to  the  diagram. 

Thus  the  cerv^ical  enlargement  of  the  cord,  which  ends 
at  the  origin  of  the  Ist  dorsal  nerves,  corresponds  nearly  to 
the-  bodies  and  spines  of  the  cervical  vertebne,  wliile  the 
lumbar  enlai^ment,  which  commences  at  the  12th  dorsal 
ncnes,  corresponds  to  the  bodies  of  the  11th  and  12th 
dorsid  and  Ist  lumbar  vertebne,  and  to  the  lower  three 
dorsal  and  1st  lumbar  spines. 

We  may  next  consider,  briefly,  the  general  structure  of 
the  cord,  seen  in  a  transverse  section,  such  as  is  represented 
in  the  accompanying  diagram  (Fig.  2).  It  is  divided  into 
two  halves  by  the  anterior  and  |>o8terior  fissures,  of.  and 
Jit.       Till-   lutltr   is    mlluT  a   .sqitiuu   than   a   tissurc.       The 
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position  of  each  is  marked  by  a  depression  in  the  surface. 
In  addition  there  are  two  other  depressions,  one  where  the 
posterior  nerve-roots  enter  {j^r.) ;  another  (at  s.)  about  midway 
between  this  and  the  posterior  fissure.  The  two  "fissures" 
do  not  meet,  being  separated  by  the  commissure  which  con- 
nects the  two  halves.  The  grey  matter  is,  in  each  half  of  the 
cord,  surroimded  by  the  white  substance,  and  is  divided  into 
two  portions,  or  "  comua."  The  anterior  comu  (ac.)  varies 
much  in  size  and  shape  in  different  parts  of  the  cord,  being 
much  larger  in  the  cervical  and  lumbar  enlargements  than 
in  the  dorsal  region.  It  does  not  come  to  the  surface,  the 
anterior  nerve-roots  (ar.)   passing   irregularly  through  the 


Fio.  2. — DiAORAX  OF  Section  of  Spinal  Cohd  in  the  Ceevicai.  Keoion. 
The  reference  letters  are  explained  in  the  text. 

anterior  column.  The  posterior  comu  {pc,  Fig.  2)  is  much 
smaller,  and  comes  almost  up  to  the  surface  at  the  depression 
(pr.)  where  the  posterior  nerve-roots  enter.  It  is  much  larger 
in  the  lumbar  enlargement  than  in  the  cervical  and  dorsal 
regions.  The  white  substance  is  composed  of  ner\'e-fibres 
running  vertically ;  and  «ince  these  end  at  different  levels, 
the  white  substance  lessens  in  amount  from  above  down. 
The  relative  araoimt  of  the  grey  and  white  substance,  and 
the  differences  in  size  and  shape  of  the  grey  comua  in  various 
regions  of  the  cord,  may  be  miderstood  from  the  accompany- 
ing diagrams  of,  sections  at  different  parts  (Fig.  3). 

The  posteriorN^omua,  coming  to  the  surface,  cut  off  the 
wliite  substance  \)etween  them,  from  the  rest,  and  this 
constitutes  the  posterior  columns.      Each  ix)sterior  «»olimm 
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thus  lies  between  the  posterior  median  septum  and  the 
IKwterior  conm.  The  posterior  roots  of  the  ner^'es  do  not 
all  immediately  enter  the  grey  substance,  but  some  of  them 


Fio.  3. — DiAORAjis  OF  Sectioxs  of  tub  Spihai.  Cord  at  Diffsekkt 

Levels. 

The  letters  and  numbers  indicato  the  spinal  nerres  to  which  the  sootions 
oorrenpond.  Each  in  figured  twice  the  natural  sixe.  (From  Quain's 
"Auatomy,"  8th  Edition.) 

course  through  the  outer  part  of  the  posterior  column,  which 
wo  may  term  the  postero-extemal  column,  or,  following 
Charcot,  the  "  posterior  root-zone."    (kz.,  Fig.  2)     A  septum 
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of  connective  tissue  («.,  Fig.  2)  separates  off,  from  this  area, 
that  part  of  the  posterior  column  which  is  adjacent  to  the 
posterior  median  fissure,  and  tlie  part  so  marked  off  is 
termed  the  "  posterior  median  colunm."  The  distinction  of 
these  two  portions  of  the  posterior  column  is,  as  we  shall  see, 
very  important  in  pathology.  But  it  is  to  be  noted  that  the 
fibres  of  the  posterior  roots  only  pass  through  the  outer  part 
of  the  postero-exterual  column,  and  that  these  fibres  in  the 
lumbar  region  pass  further  into  the  column  than  the  cervical 
region  (Compare  c  6  and  l  5  in  Fig.  3) . 

a. 


P.M.C. 

Fio.  4  — Abeas  of  Secondabt  Deoeneeatiok. 

P.M.C,  postero-median  columns,  one  on  each  side  of  the  posterior  median 
septum  ;  d.p.t ,  direct  pyramidal  tracts,  one  on  each  side  of  the  anterioi- 
median  fissure  ;  c.p.t.,  crossed  pyramidal  tract  in  the  posterior  part  of 
each  lateral  column,  and  separated  from  the  surface  of  the  cord  by  (•), 
the  direct  cerebellar  tract  of  Flechsig.  The  areas  of  ascending  degene- 
ration are  shaded  vertically :  those  of  descending  degeneratiun  trans- 
versely. 

The  portion  of  white  matter  which  lies  in  front  of  and 
outside  the  grey,  from  the  anterior  median  fissxu^  to  the 
posterior  comu,  is  structurally  xmdivided,  and  is  termed  the 
antero-lateral  column.  It  has  been  artificially  divided  into 
an  anterior  column,  lying  to  the  front  and  inner  side  of  the 
anterior  comu,  and  a  lateral  colimm,  lying  outside  the  gi'ey 
matter  (Fig.  3).  But  pathology  indicates  a  more  important 
division  than  this,  and  the  study  of  the  development  of  the 
cord  corroborates  the  teucliings  of  pathology.  If  certain 
parts  of  the  brain  (concerned  in  voluntary  motion)  are  de- 
stroyed, certain  fibres  degenerate  throughout  the  wml,  and 

\ 
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tliis  degeneration  thus  marks  out  for  us  the  fibres  which  are  in 
direct  connection  with  the  motor  region  of  the  brain.  Two 
tracts  are  thus  picked  out,  one  in  the  posterior  port  of  the 
lateral  column,  on  the  opposite  side  to  the  cerebral  lesion  ; 
and  one  on  the  same  side,  in  the  anterior  colunm,  close  to 
the  median  fissure  (see  Plate,  Fig.  1,  a  and  h).  These  are 
called  the  "p}Taniidal  tracts,"  because  the  connection  of 
these  tracts  with  the  brain  is  by  means  of  the  anterior 
pyramids  of  the  medulla.  They  are  shown  on  both  sides, 
shaded  transversely,  in  Fig.  4.  Those  adjacent  to  the 
anterior  median  fissure  are  the  "direct  pyramidal  tracts"; 
those  in  the  lateral  column  are  "  crossed  pjTamidal  tracts." 

The  crossed  jnTamidal  tract  contains  the  motor  fibres 
which  have  decussated  in  the  medulla ;  the  ilirect  tract, 
those  which  have  not  decussated  there.  The  relative  size 
of  these  tracts  varies  in  different  indiAiduals ;  the  more 
fibres  that  have  crossed  in  the  medulla,  the  smaller  is  the 
direct  tract,  and  vice  versd.  The  direct  tract  may  even  be 
absent,  all  the  fibres  ha^'ing  crossed  above  (Fleehsig). 

Regarding  the  crossed  pyramidal  tract,  it  may  be  observed 
that  it  is  situated  beliind  the  level  of  the  anterior  comu, 
that  it  does  not  usually  extend  quite  up  to  the  posterior 
comu  (although  it  may  do  so  behind),  and  that  it  never 
extends  up  to  the  surface  of  the  cord,  being  limited  by  a 
zone  ( *  Fig.  4),  in  which  there  is  no  descending  degeneration. 
The  fibres  of  this  zone  are  said  (by  Fleehsig)  to  descend  from 
the  cerebellimi.* 

AVe  have  further  evidence  that  the  fibres  in  the  posterior 

•  The  direct  pyramidal  tract  is  also  called  the  colunm  of  TUrck  ;  the 
postero-median  coliuuu  iii  called  the  column  of  Goll,  and  the  root-zoue 
(postero-extemal  column)  in  called  the  column  of  Burdach.  I  hare  avoided 
the  uae  of  these  tenna.  This  system  of  nomenclature  is  one  full  of  incon- 
venience, increaMtifr  the  difiicidties  of  the  student,  and  leading;  to  fre<juent 
mistakes  in  scientific  writings.  Tliere  are  very  few  olitien-aUous  in  medi- 
cine regartlin^'  which  it  is  not  obvious  that  they  would  speedily  have  been 
mode  by  some  one  other  than  the  actual  observer ;  thut  it  was  vnry  mut-h  of 
an  acoi<lent  that  they  were  made  by  certain  individuals.  Scientific  nomen- 
clature should  be  itself  scientific,  not  founde<l  upon  accidents.  However 
anxious  we  may  be  to  honour  individuals,  wc  have  no  riffht  to  do  so  at  ths 
uxpenxe  lit"  the  lonvenieuoe  of  all  future  jaut raUoni>  of  learners. 
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pnxts  of  the  lateral  coluinns  descend  from  above,  in  the  fact 
that,  if  the  cord  is  destroyed  at  any  level,  these  fibres  on 
each  side  degenerate  below  the  lesion,  just  as  they  do  on  one 
side  after  a  cerebral  lesion.  SucH 
bilateral  degeneration  is  shown  in 
Fig.  5,  C,  c  c,  the  lesion  causing  it 
being  indicated  at  A.  Bilateral  de- 
generation of  these  tracts  is  shown 
also  on  the  I'late,  Fig.  2,  b  h.  This 
degeneration  is  currently,  although 
not  very  happily,  termed  "sclerosis," 
and  the  degeneration  of  this  area  is 
designated  "  lateral  sclei-osis  " — "  de- 
scending lateral  sclerosis,"  when  it  is 
the  result  of  a  lesion  higher  up. 

I  mentioned  that  the  fibres  of  the 
white  columns  end  at  different  levels, 
and  so  the  white  colimins  become 
progressively  smaller.  The  portions 
of  the  white  columns  which  constitute  the  pjTamidal  tracts 
follow  the  same  rule,  and  hence  the  descending  degeneration 
becomes  smaller  in  area  the  lower  we  descend  in  the  cord, 
and  in  the  lowest  part  of  the  lumbar  enlargement  it  is 
very  small  indeed.  The  fibres  of  the  direct  pjTamidal 
tracts  disappear  in  the  dorsal  region,  probably  passing  into 
the  grey  matter,  and  decussating.  Hence  the  descending 
degeneration  from  the  brain,  in  the  lower  dorsal  and 
limibar  region,  is  confined  to  the  opposite  lateral  column. 
Hence,  too,  if  the  cord  is  compressed,  the  descending 
degeneration  appears  in  the  direct  pyramidal  tracts  only 
when  the  bompression  is  high  up. 

A  similar  process  of  "  secondary  degeneration  "  furnishes 
corroboration  of  the  distinctive  diWsion  of  the  posterior 
column,  which,  as  we  have  just  seen,  is  suggested  by 
anatomy.  Below  a  point  at  which  the  cord  is  completely 
destroyed,  although  the  lateral  columns  degenerate,  the 
posterior  columns  present  no  change.  Above  the  point 
destroyed,   however    (as   at    B,    Fig.  0),    while   the  .lateral 
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columns,  and  the  root-zono  of  tho  posterior  columns  present 
no  change,  in  the  postero-median  cohunns  the  nerve-fibres 
disaijpoar  and  become  replaced  by  fibrous  tissue.*  This 
ascending  degeneration  is  also  shown  in  the  Plate,  Fig.  3,  c. 
These  are  tlie  only  secondary  degenerations  commonly 
described.  But  I  have  lately  found,  in  a  spinal  cord  of 
which  the  lower  extremity  was  crushed,  a  symmetrical  area 
of  slight  ascending  degeneration  in  the  anterior  part  of 
the  lateral  colimins,  in  front  of  the  pyramidal  tracts 
(Plate,  Fig.  3,  e).  Of  its  possible  significance  I  will  speak 
presently. 

The  grey  substance  is  composed  of  nerve-cells  and 
interlacing  fibres ;  some  of  the  cells  in  the  anterior  comua 
are  very  large  and  witli  many  processes,  and  are  called 
the  "ganglionic"  or  "motor"  nerve-cells,  because  at  least 
some  of  the  anterior,  motor,  nen'e-fibres  are  connected  with 
them. 


II.-^PHYSIOLOGY  OF  THE  SPINAL  CORD  IN 
MELATION  TO  TUE  SYMPTOMS  OF  ITS 
DISEASES. 

We  may  now  consider  the  chief  functions  of  the  cord,  and 
the  effects  of  their  impairment.  In  the  spinal  functions  wo 
have  to  distinguish  two  great  systems  of  action — that  by 
which  the  cord  transmits,  and  that  by  wliich  it  controls ;  i.^., 
its  functions  as  a  conducting  organ,  and  as  a  nerve-centre, 
reflex  and  automatic. 

Motor  Conduction. — The  conduction  of  motor  impulses  from 
the  brain  is  in  the  antero-lateral  white  columns,  perhaps 

*  Thin  statement,  although  that  which  iit  current,  ia  not  strictly  aocu- 
rate.  Some  distance  above  tho  damage  the  ascending  degeneration  is 
confined  t^i  the  postero-median  columnfl ;  but  cloae  above  the  comprewiun 
the  degcnemtiun  extends  outwards  into  the  poHtcrior  portion  of  the  ixxitero- 
external  colunm,  not,  however,  tu  that  jMirt  uf  it  tlirough  which  tlio 
pi«terior  roots  pass.  Hence  it  is  probable  that  the  fibres  which  couriie 
upwards  in  tho  poMtero^median  column  enter  it  from  the  po«tero-extemal 
column. 
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solely  in  the  pyramidal  tracts ;  it  is  cliiefly  in  the  side  of  the 
cord  corresponding  to  the  limbs  moved,  the  crossing  taking 
place  for  the  most  part  in  the  medulla.  The  motor  path 
leaves  the  cord  by  the  anterior  nerve-roots,  but  does  not 
enter  them  directly,  passing  into  the  grey  matter  and  pro- 
bably tlirough  tlie  motor  nerve-cells  with  which  the  anterior 
roots  are  connected.  The  power  of  voluntary  motion  may  be 
arrested  by  a  lesion  anywhere  in  this  tract — lateral  column  of 
the  cord,  grey  matter,  and  anterior  nerve-roots.  If  the  lesion 
is  on  one  side  of  the  cord,  the  loss  of  power  will  be  on  the 
same  side,  and  in  degree  proportioned  to  the  nimiber  of 
pyramidal  fibres  which  have  crossed  in  the  medidla ;  and  this, 
as  we  have  seen,  is  not  always  the  same. 

Sensory  Conduction. — All  sensory  impulses — of  pain,  touch, 
temperature — enter  the  card  by  the  posterior  roots,  passing, 
in  part  directly,  in  part  through  the  root-zone  of  the  posterior 
columns,  into  the  posterior  comu,  and  quickly  crossing  to  the 
other  side  of  the  cord.  There  is  some  reason  to  believe  that 
the  paths  of  these  several  sensory  impulses  up  the  cord  are 
not  the  same.  That  of  pain  has  been  commonly  believed  to 
pass  up  the  central  grey  matter ;  that  of  touch,  and  perhaps 
also  of  temperature,  passes  up,  in  the  opinion  of  some 
authorities,  in  the  posterior  column.  But  according  to  late, 
most  careful,  and  apparently  conclusive  experiments  by 
Woroschiloff  (confirmed  by  Ott),  such  sensation  as  can  be 
tested  in  the  lower  animals  is  conducted,  in  the  dorsal  region, 
in  the  lateral  columns.  No  facts  have  been  hitherto  recorded 
suggesting  that  this  is  true  of  man.  But  if  sensation  is  con- 
ducted in  part  in  the  lateral  colimins,  it  is  certainly  not  in 
that  portion  of  them  which  is  occupied  by  the  pyramidal 
tracts,  because  there  may  be  no  loss  when  these  are  com- 
pletely degenerated.  It  is  probably,  therefore,  in  front  of 
these.  This  is  the  situation  in  which  I  have  found  the 
ascending  degeneration  in  the  case  of  crushed  cord  in  which 
sensation  was  greatly  impaired.  (See  p.  13,  and  Plate, 
Fig.  3,  e.)  This  fact  at  present  stands  alone,  but,  taken  in 
conjunction  with  the  experiments  on  animals,  it  points,  I 
think,  to  the  probability  that  stmie  sensation  is  conducted 
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in  this  region  in  man;  what  or  whence,  whether  from  the 
skin  or  (loci>er  stnictiires,  wo  do  not  know. 

We  are  still  too  ignorant  of  the  paths  of  sensation 
for  lis  to  infer  much  from  the  form  of  its  affection  in 
spinal  disease.  One  thing,  however,  seems  clear — the  path 
of  sensation  is  less  determined  than  that  of  motion.  A 
very  small  portion  of  undestroyed  cord  will  conduct 
sensation,  but  it  is  then,  at  least  in  its  intenser  form, 
conmionly  retarded.  Thus  each  form  of  sensation  may 
be  impaired  by  disease  of  the  posterior  roots,  either  outside 
the  cord  or  in  the  root-zone  through  which  they  pass ;  or 
by  disease  of  the  conducting  structures  of  the  cord  higher 
up  ;  and,  since  the  paths  decussate  in  the  cord,  if  the  lesion 
is  unilateral,  sensation  will  be  affected  on  the  side  of  the 
body  opposite  to  the  lesion  (motion  being  affected  on  the 
same  side).  A  strong  reason  for  believing  that  the  paths 
ore  not  the  same  is,  that  the  senses  of  touch  and  pain  and 
temperature  are  often  impaired  in  different  degrees.  Tlie 
most  common  change  is  for  the  sense  of  pain  to  be  lost,  and 
touch  presened  (analgesia).  In  such  a  condition  the  slightest 
touch  of  the  finger  may  be  fylt  readily,  but  a  needle  may  be 
driven  into  the  skin  and  the  patient  exi>erience  only  the  sen- 
sation of  a  touch.  In  other  cases  the  sense  of  touch  may  be 
lost,  and  only  the  perception  of  painful  impressions  remain 
(anaesthesia).  In  other  cases  both  are  changed  propor- 
tionately. To  ascertain  impairment,  it  is  necessary,  there- 
fore, to  examine  carefidly  the  sensitiveness  to  each  form  of 
stimulation,  to  note  how  the  patient  feels  the  impression 
(since  the  sensation,  when  not  lost,  may  be  perverted)  to  note 
whether  it  is  localized  accurately,  and  to  note  whether  it  is 
unduly  retarded.  Sensations  of  pain  and  temperature  are 
never  so  rapid  as  that  of  touch,  and  it  is  in  these  that  the 
chief  retardation  takes  place. 

The  fimctions  of  the  ascending  fibres  of  the  jKistero- 
median  columns  are  still  unknown.  Their  degeneration 
does  not  seem  to  be  accompanied  by  any  imi>airment  of 
sensation. 

Rifirx  Actions. — The  next  important  function  of  the  cord 
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is  its  action  as  a  reflex  centre.  We  may  regard  the  reflex 
system  of  tlie  cord  as  made  up  of  a  series  of  nerve-loops, 
each  posterior,  sensory,  root  being  connected  ydth  certain 
anterior,  motor,  roots  by  means  of  the  grey  matter  (Fig.  6). 
This  consists  partly  of  the  large  motor  nerve-cells,  and  portly 
of  a  network  of  the  finest  nerve-filaments  and  minute  nerve- 
cells.  The  connection  of  the  roots,  through  the  grey  matter, 
is  apparently  by  this  network  of  interlacing  and  connected 
fibres,  infinitely  mmierous,  like  the  filaments  of  a  sponge. 


Fio.  6. — DiAOEAM  OP  A  Reflex  Loop. 

K,  conducting  motor  tract ;    »»,  anterior  motor  nen'e-roots ;   s,  conducting 
sensory  tract ;  s,  posterior  sensory  nerve-rootti. 

But  in  this  ore  paths  of  different  resistance,  so  that  a  slight 
stimulus  may  pass  by  the  most  ready  path  to  a  certain 
anterior  root,  and  a  stronger  stimulus  may  diffuse  itself  more 
widely  and  affect  many  nerve-roots.  For  instance,  a  gentle 
touch  on  the  sole  may  cause  only  a  movement  of  the  toes  ;  a 
stronger  touch,  a  start  of  the  whole  leg.  A  simihir  wide 
diffusion  may  occur  in  pathological  states  of  the  cord.  These 
reflex  loops  are  also  connected  with  the  conducting  tracts  to 
and  from  the  brain.     A  motor  impulse,  passing  down  the 
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oord  in  the  white  oolumn  (m),  leaves  the  cord  by  the  anterior 
roots  (w),  which  are  part  of  the  reflex  loop,  and  probably 
enters  the  anterior  roots  by  the  motor  nen'e-oells,  which  may 
be  regarded  as  part  of  the  reflex  centre.  So,  too,  the  sensory 
impulse  enters  the  oord  by  the  posterior  nerve-roots  (<i),  which 
are  also  part  of  the  reflex  loop,  and  then,  leaving  this  loop, 
asoends  up  the  opposite  side  of  the  cord  to  the  brain.  Thus 
the  same  peripheral  impression  excites  a  conscious  sensation 
and  a  reflex  action ;  and,  on  the  other  hand,  we  can,  if  we 
wish,  execute  vohmtarily  a  movement  of  the  leg  quite  the 
same  as  that  of  the  reflex  act.  Moreover,  we  can  exercise 
some  voluntary  control  over  the  reflex  action,  and  prevent 
the  start  of  the  leg. 

The  value  of  the  reflex  actions  in  diagnosis  is,  that  their 
persistence  is  proof  that  there  is  no  considerable  disease  in  the 
reflex  loops  by  which  they  are  produced.  Hence  they  yield 
us  very  important  diagnostic  information.  Their  absence,  or 
their  excessive  degree  is,  in  some  circumstances,  equally 
important.  It  will  be  well,  therefore,  to  study  them  in  more 
detail. 

It  is  necessary  to  distinguish  two  forms  of  reflex  action — 
the  superficial  and  the  deep.  The  superficial  is  that  excited 
by  stimulation  of  the  skin,  by  a  touch,  scratch,  prick,  etc.  On 
gentle  stimulation,  contraction  occurs  in  the  miiscles  at  or  near 
the  spot.  A  series  of  such  reflex  actions  can  often  be  obtained 
in  the  normal  spinal  cord,  from  the  lowest  extremity  of  the 
oord  to  the  lower  part  of  the  cervical  enlai^ement.  In 
some  cases  they  are  of  considerable  diagnostic  importance. 
Beginning  below,  we  have  the  well-known  reflex  from  the 
sole  (plantar  reflex)  which  depends  on  the  lower  part  of  the 
lumbar  enlargement,  when  the  movement  which  results  is 
confined  to  the  foot-muscles.  (See  Table,  p.  52.)  Next, 
irritation  of  the  skin  of  the  buttock,  in  some  individuals, 
excites  a  contraction  of  the  glutei — the  gluteal  reflex, 
we  may  call  it — depending,  I  believe,  on  the  cord  at  the 
level  of  the  4th  or  0th  lumbar  nerves.  Next,  there  is 
the  well-known  cremast^r  reflex,  by  which  the  testicle  is 
drawn  up  when  the  skin  on  the  inner  side  of  the  thigh  is 
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stimulated.  This  arises  at  the  level  of  the  Ist  and  2iid 
lumbar  pairs.  It  may  often  be  excited  by  stimidation  of 
any  part  of  the  front  and  inner  side  of  the  thigh.*  Next, 
there  is  the  abdominal  reflex — a  contraction  in  the  abdominal 
muscles,  when  the  skin  is  stroked  on  the  side  of  the  abdomen, 
from  the  edge  of  the  ribs  downwards.  This  is  produced  in 
the  cord  from  the  8th  to  the  12th  dorsal  nerves.  Next, 
a  stimulation  on  the  side  of  the  chest,  in  the  6th,  5th,  and 
sometimes  in  the  4th  intercostal  spaces,  causes  a  dimpling 
of  the  epigastrium  on  the  side  stimulated.  I  think  that  it 
depends  on  a  contraction  in  the  highest  fibres  of  the  rectus 
abdominis ;  it  is  singularly  uniform  in  its  occurrence.  We 
may  term  it  the  epigastric  reflex ;  it  depends  on  the  spinal 
cord  from  the  4th  to  the  6th  or  7th  pairs  of  dorsal 
nerves.  There  is  no  higher  reflex  on  the  front  of  the 
trunk.  If  we  turn  to  the  back,  we  shall  find  that  in  some 
patients,  from  the  angle  of  the  scapula  to  the  iliac  crest, 
stimulation  of  the  skin  along  the  edge  of  the  erectors  of  the 
spine  excites  a  local  contraction  in  these  muscles.  These 
dorsal  and  limibar  reflexes,  as  they  may  be  termed,  are  only 
of  corroborative  value,  as  they  are  less  active  than  the  more 
convenient  abdominal  and  epigastric  reflexes,  which  are  pro- 
duced in  the  same  region  of  the  cord.  Irritation  of  the  skin 
in  the  interscapular  region  gives  us,  however,  the  highest 
reflex  available — a  contraction  in  some  of  the  scapular 
muscles,  when  slight,  chiefly  marked  at  the  posterior  axillary 
fold  (teres) ;  when  more  considerable,  involving  almost  all  the 
muscles  attached  to  the  scapula — trapezius,  teres,  serratus — 
and  even  moving  the  bone  a  little  outwards.  We  may  terra 
it,  therefore,  the  scapular  reflex,  and  it  is  produced  in  the 
cord  at  the  level  of  the  upper  two  or  three  dorsal  and  lower 
two  or  three  cervical  nerves. 

Thus  in  these  reflexes — plantar,  gluteal,  cremasteric,  abdo- 
minal, epigastric,  and  scapular — we  have  the  means  of  ascer- 
taining something  of  the  condition  of  almost  every  inch  of 
the  spinal  cord  from  the  cervical  enlargement   downwards. 

•  This  reflex  has  been  carefully  studied  by  Jastrowitz,  and  lately  by  Weir 
Mitchell  ("  Am.  Journal  Med.  Sci."  Oct.  1879).  • 
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The  presence  of  the  reflexes  is  proof  that  the  path  through 
the  fHini  is  not  w»rioiLsly  iinintomipted,  but  we  cannot  nimply 
infer  from  thoir  absence  that  tliis  path  is  impaired.  The 
reflex  excitability  of  the  cord  varies  much  in  different 
individuals,  is  always  j^atest  in  early  life,  and  is  often 
lessened  in  tlio  old.  8omo  of  those  reflexes  are  thus  absent, 
apart  from  disease,  especially  the  gluteal  and  lumbar  reflexes, 
and  sometimes  the  cremaster  reflex ;  the  abdominal  reflex 
is  also  lessene<l  by  laxity  or  distension  of  the  abdominal 
parietes.  It  is  a  remarkable  fact,  also,  that  disease  of  one 
cerebral  hemisphere  lessens  or  abolishes  these  superficial 
reflexes  on  the  opposite  (paralysed)  side  of  the  body — a  fact 
which  has  been  very  carefidly  studied,  as  regards  the  abdo- 
minal reflex,  by  llosenbach,  and  as  regards  the  cremasteric 
reflex,  by  Jastrowitz.  It  is  an  effect  very  difficidt  to 
explain,  because  these  reflexes  are  increased  if  the  disease, 
which  lessens  volmitary  power,  is  not  situated  in  the  brain, 
but  is  high  up  in  the  cord.  There  is,  I  think,  only  one 
possible  explanation.  In  the  frog  the  sujierficial  reflexes  are 
controlled  by  a  centre,  situated  in  the  optic  lobes,  and  are 
lessened,  or  at  least  retarded,  if  this  is  stimulated.  It  is 
probable,  as  just  observed,  that  there  is  also  in  the  higher 
animals  a  centre  which  has  the  power  of  controlling  these 
reflex  actions,  and  that,  in  man,  this  is  situated,  not  in 
the  corpora  quadrigemina,  but  in  the  optic  thalami.  If 
wo  assume  that  this  controlling  centre  is  itself  under  the 
influence  of  the  highest  motor  centres — not  an  im]>robable 
a.'wumption— all  the  phenomena  are  intelligible.  The  motor 
centres  normally  restrain  the  controlling  centre :  if  the  motor 
centres  (or  path  from  them  to  the  controlling  centre)  are 
damaged,  this  centre  is  unrestrained,  and  inhibits  the  super- 
ficial reflexes  on  the  jiaralysed  side.  But  disease  in  the 
cortl  interrupts,  not  only  the  voluntary  path,  but  also  that 
by  which  the  controlling  centre  influences  the  superficial 
reflexes,  and  so  these  are  intensified  in  the  paralysed  parts. 
The  effect  of  cerebral  disease  does  not  interfere  materially 
with  the  use  of  these  reflexes  as  indications  of  spinal  disease, 
and    it    affords   us    an    important    additional    indication   of 

I  2 
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the  existence  of  an  organic  disease  of  the  brain.  I  will 
presently  give  you  some  instances  of  the  utility  of  these 
reflexes  in  spinal  diagnosis. 

We  may  now  pass  to  the  consideration  of  the  deep  reflexes. 
These  are  also  of  great  importance,  physiological  and  patho- 
logical. The  afferent  impressions  which  excite  them  origi- 
nate from  structures  deeper  than  the  skin — from  tendon, 
from  muscle,  and  perhaps  also  from  joints.  The  group 
includes  those  which  have  been  called  "  tendon  reflexes,"  a 
term  objectionable  as  a  general  designation,  because,  as  we 
shall  see,  the  relation  to  tendon  of  some  which  have  been 
called  by  the  name  is  exceedingly  doubtful ;  and  of  aU  it 
is  true  that  they  are  not  exclusively  related  to  tendon.* 

The  best  known  of  these  reflexes  is  that  which  hfis  been 
termed  the  "patellar  tendon  reflex,"  or  "  knee  phenomenon," 
or  "knee  reflex."  The  latter  is,  I  think,  the  preferable 
term.  If,  when  the  knee  is  flexed  so  that  the  leg  is  free  to 
move,  the  quadriceps  femoris  being  gently  extended,  the 
patellar  tendon  is  struck,  the  quadriceps  contracts  and  jerks 
the  leg  forwards.  The  most  convenient  position  is  with  the 
knee  to  be  tested  flexed  nearly,  but  not  quite,  at  a  right 
angle.  It  should  not  hang  vertically,  or  the  swing  caused 
by  the  blow  may  be  mistaken  for  the  reflex  movement.  It 
must  be  free  to  move,  or  a  slight  reflex  jerk  will  not  be 
perceived.  The  posture  commonly  employed  is  with  the  leg 
to  be  tested  across  the  other,  the  knee  of  the  supporting 
leg  being  at  a  right  angle  (Fig.  7).  But  if  the  leg  to 
be  tested  is  stout,  its  tension  in  this  position  may  be  too 
great  to  permit  of  any  movement.  In  such  case  the  best 
posture  is  for  the  observer  to  place  his  arm  beneath  the 
patient's  thigh,  just  above  the  knee,  and  rest  his  hand  on 
the  patient's  other  knee  (Fig.  8).  Not  long  ago  I  saw  a 
rather  stout  man,   well  known  to  many  members  of  our 

*  For  a  knowledge  of  these  pheoomena  we  are  largely  indebted  to  two 
distingiiished  German  physicians,  Erb  and  Westphal.  Attention  was  first 
called  to  them  in  this  country  by  Dr.  Grainger  Stewart,  subsequently  by 
Dr.  Buzzard.  The  evidence  on  which  the  following  view  of  their  nature  is 
based  will  be  found  in  a  paper  by  the  author  in  the  laat  volijpie  of  the 
**  Medico-Chimrgical  Transactions"  (1879). 
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profession,  who  was  iiiieasy  because  a  physiological  friend 
had  been  unable  to  produce  this  reflex  upon  him.  His 
legs  were  so  stout  that,  in  the  posture  commonly  employed, 
no  movement  occurred  when  the  patellar  tendon  was  struck. 
But  when  the  thigh  rested  on  the  observer's  arm,  in  the 
way  I  have  described,  the  tap  on  the  tendon  caused  a  ready 
reflex,  much  to  the  satisfaction  of  the  individual  examined, 
whose  anticipations  of  impending  locomotor  ataxy  were  thus 
removed.  Children  may  sit  on  the  edge  of  a  chair,  but  if 
80,  and  the  legs  are  vertical,  the  swing  and  the  reflex  must 
be  carefully  distinguished.     The  side  of  the  extended  hand 


Fio.  7. — Obdixajit  mode  of  OBTAcmro 

THS  KlTBB  RErLEX. 

The  dotted  line  indicates  the  movement 
which  follows  the  blow  on  the  patellar 
tendon. 


Fio.  8. — Knee  Reflex. 

Method  of  obtaining  it  with 
a  percussion  hammer  when 
it  is  not  readily  produced 
in  the  ordinary  way. 


is  a  convenient  instnmient  for  giving  the  blow  (Fig,  7). 
Now  and  then,  when  very  slight,  a  percussion  hammer 
(Fig.  8)  elicits  it  more  readily  (as  Erb,  abroad,  and  Buzzard, 
in  this  coimtry,  have  pointed  out).  I  have  never,  however, 
succeeded  in  obtaining  it  with  the  hammer,  and  not  with 
the  hand,  except  in  cases  in  which  the  space  between  the 
patella  and  tibia  was  too  small  to  permit  of  a  suitable 
blow  with  the  hand.     It  may   commonly    be    obtained  as 
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readily  through  one  or  two  garments  as  upon  the  skin.  If 
its  existence  is  doubtful,  however,  the  skin  should  be  bared. 
In  many  cfises  the  reflex  may  be  obtained  by  a  downward 
blow  upon  the  patella,  by  a  blow  on  the  quadriceps  tendon 
above  the  patella,  or  by  a  blow  on  the  substance  of  the 
muscle,  almost  as  readily  and  strongly  as  by  a  blow  on  the 
patellar  tendon.  In  cases  in  which  it  has  been  in  great 
pathological  excess,  I  have  even  excited  it  readily  by  a  blow 
on  the  tibia.*  When  the  patellar  tendon  is  tapped,  the 
afferent  impulse  probably  originates  from  the  tendon,  but 
these  facts  show  that  in  some  cases  it  may  originate  away 
from  the  tendon.  Hence  I  think  that  the  term  "knee 
reflex  "is  a  better  designation  than  "  patellar  tendon 
"  reflex." 

It  is,  without  doubt,  a  true  reflex  action,  depending  on  the 
integrity  of  the  reflex  loop  at  the  level  of  the  second  and 
third  lumbar  nerves.  It  is  very  readily  impaired  by  disease 
of  any  part  of  this  loop — (1)  of  the  posterior  nerve-roots, 
outside  the  cord,  or  in  the  posterior  column  (and  hence 
it  -is  commonly,  though  not  invariably,  lost  in  locomotor 
ataxy).  It  is  impaired  by  disease  {'2)  of  the  grey  matter, 
or  ('3)  of  the  anterior  roots,  or  (4)  of  the  mixed  nerve- 
trunk.  It  is  occasionally,  as  I  have  seen,  absent  in  normal 
conditions;  perhaps  in  about  one  indi^•idual  in  a  hundred 
(Berger).  It  is  excessive  in  some  foiins  of  cord  disease, 
especially  in  those  in  which  tlie  descending  degeneration 
occurs  in  the  lateral  columns.  Thus  it  is  excessive  in  hemi- 
plegia on  the  weakened  side,  and  is  therefore  changed  in 
the  opposite  way  to  the  superficial  reflexes,  which  we  have 
seen  are  lessened  in  hemiplegia.  It  is  excessive  on  both 
sides  when  there  is  disease  higher  up  the  cord,  causing 
descending  degeneration. 

The  next  inljioriant  phenomenon  belonging  to  this  group 
occurs  at  the  ankle-joint,  and  its  iniportanco  and  significance 
are  very  great.  It  has  been  termed  the  "  Achilles  tendon 
reflex,"   but  it  is,  I  believe,  in  the  highest  degree  doubtful 

*  The  same  facfc  has  been  observed  bj  Pr.  Byxom  Bramwell  {Medical 
TimcK  and  Gazette,  vol.  ii.  1879). 
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whether,  as  ordinarily  ol)8er\'e<l,  it  has  anything  to  do  with 
the  Achilles  tendon.  It  is  Ix'st  stiidietl  in  cases  in  which  it 
is  in  excess — the  same  doss  of  cases  which  pi-esent  excess 
of  the  knee  reflex.  In  many  of  these,  if  the  calf  muscles, 
which  extend  the  ankle-joint,  are  suddenly  put  on  the  streteh 


FlO.  9. — METHOD   OF  FmCITINO    niE    AnKI-K  ClOJOTB   by   rASSITB 

Flfjcion  ok  TiiK  Foot. 

hy  j)res8ing  the  hand  against  tlie  sole  of  the  foot,  a  quick 
conti-action  occurs,  instantly- ceasing,  but,  if  the  pressure  is 
kept  up,  instantly  ivnewcd,  and  reciuring,  as  long  as  the 
ten^ion  is  nmintniiicd,  as  a  clonic  series  of  8j>asmodic  con- 
tractions— the  "  ankle  clonus."  It  can  often  be  obtained 
best   when    the    knee   is    not    completely    extended.      The 


Fio   lu.— Tracino  or  tick  Anklk  Clo.nvs  in  I'aratlboia. 
(The  tracing  reads  fruin  right  to  left.] 

movement  is  very  uniform,  from  five  to  fsovcn  oontrm-tions 
wciuring  per  Fecond.  By  attaching  a  writing  ]>oint  to  the 
foot,  and  making  it  trace  a  line  on  a  revolving  cylinder  of 
bhickenetl  paper,   I  have  «'btaine<l  t-xuh   tracings  as  1  n(tw 


24        THE   DIAGNOSIS   OF    DISEASES   OF   THE   SPINAL   CORD. 

show  you  (Fig.  10),  which  are  almost  as  regular  as  the  tracing 
obtained  from  a  tuning-fork.  How  these  contractions  arise 
is  a  matter  of  some  dispute.  They  are  evidently  excited 
by  the  sudden  tension,  the  effect  of  the  continued  tension 
exciting,  on  each  relaxation,  a  fresh  contraction.  If  the 
tension  be  applied  very  gently,  no  contraction  occurs,  but 
then,  if  the  Achilles  tendon  is  tapped,  the  muscle  instantly 
contracts.  Hence  it  was  assumed  by  Erb  that  the  sudden 
tension  excites  a  contraction  by  stimulating  the  nerves  of  the 
tendon,  and  that  each  contraction  is  reflex.  But,  during 
the  passive  tension,  a  tap  on  the  calf  muscle  itself  will 
cause  a  similar  contraction,  and  so  also,  I  have  found,  will 
a  tap  (Fig.  11)  on  the  muscles  in  front  of  the  leg  (tibialis 


Fio.  11.— Mkthod  of  Obtainino  thb  Fbont  Tap  Contbaction. 

anticus),  and  it  is  not  conceivable  that  the  muscle-tap  and 
the  frbnt-tap  stimulate  the  tendon.  Moreover,  I  have 
found  that  the  time  which  elapses  between  these  three 
taps  and  the  resulting  contraction  ('03  or  '04  sec.)  is  too 
short  for  the  briefest  reflex  process  (according  to  received 
physiological  facts).  Hence  it  seems  probable  that  e very- 
contraction  is  produced  by  the  local  stimulation  of  the 
fibres  of  the  muscle,  the  passive  flexion  exciting  them  by 
the  sudden  tension,  the  tap  on  the  Achilles  tendon  also 
increasing  their  tension  or  sending  a  \ibration  through  them, 
the  tap  on  the  muscle  and  on  the  front  of  the  leg  seading  a 
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slight  vibration  through  the  muscle  (which  may  be  felt  by 
the  hand  applied  to  the  calf),  which  excites  a  contraction  in 
the  state  of  extreme  irritability.  This  extreme  irritability, 
however,  has  also  to  be  explained.  It  is  clearly  the  result  of 
the  passive  tension  placed  upon  the  muscle,  and  it  is,  perhaps, 
a  true  reflex  phenomenon,  the  afferent  impulse  being  the 
t««nsion  on  the  muscular  fibres.  It  is  thus  assimied  that 
the  passive  tension  may  produce  two  effects: — (1.)  To  cause, 
by  reflex  action,  an  excessive  irritability  to  local  stimuli — a 
state  of  incipient  contraction  in  which  an  actual  contraction 
is  developed  with  extreme  readiness.  If  the  tension  is 
gradual  and  gentle,  the  effect  may  be  confined  to  this. 
(2.)  If  sudden,  the  tension  excites  not  only  the  reflex  irrita- 
bility, but  also  a  local  contraction.  When  this  contraction 
is  over,  the  continued  tension  on  the  relaxing  fibres  developes 
another  contraction,  and  so  on  in  the  recurring  clonus.* 
Additional  evidence  that  the  afferent  impulse  originates  in 
the  muscle,  and  not,  as  has  been  supposed,  in  the 
tendon,  is  furnished  by  the  fact  (which  you  may  easily 
verify  on  yourselves)  that  the  passive  flexion  of  the  foot 
Oiuiofl  A  sensation  of  distinct  pain  in  the  muscle,  and  no 
sensation  in  the  tendon — ^the  p«n&  ptovii^  that  an  afferent 
impulse  does  originate  in  the  muscle  under  the  conditiooB. 
The  same  conclusion  is  indicated  by  the  fact  that,  while  a 
lateral  tap  on  the  tendon  will  cause  the  contraction,  if  the 
other  edge  of  the  tendon  is  so  supported  that  the  tendon 
cannot  move  under  the  tap,  and  so  cannot  affect  the  muscle, 
no  contraction  occurs.  If  it  should  be  ultimately  proved  that 
the  short  interval  which  I  have  found  to  intervene  between 
the  tap  and  the  contraction  is  sufficient  for  such  a  reflex 
process,  each  contraction  may  be  reflex,  but  it  will  remain 
true  that  the  impulse  exciting  it  is  from  the  muscle,  and  has 
little  or  nothing  to  do  with  the  tendon,  and  that  the  term 
**  tendon  reflex  "  is  an  inaccurate  and  misleading  term.     It 

*  In  this  oolmeotion,  it  U  mtoresting  to  note  that  phyuologiiita  hare 
Moertained  that  a  moderate  reaiiitanoe,  or  "  load,"  inoreaata  tlie  oontraotioB 
whioh  re«ult«  on  a  given  stimulation  through  the  nerre.  (See  Focter'e 
I'hjiiology,"  3rd  Ed  ,  p.  81.) 
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is  essentially  a  muscular  reflex  phenomenon,  not  a  tendon 
reflex. 

I  would  call  especial  attention  to  the  "front-tap  con- 
traction," the  contraction  which  occm*8  when  (during  passive 
flexion  of  the  ankle)  the  muscles  in  the  front  of  the  leg  are 
tapped  (Fig.  11).  It  may  be  obtained  when  the  clonic 
spasm  cannot  be  set  up,  and  constitutes  a  very  delicate  and 
convenient  test  of  morbid  irritability. 

A  clonus  quite  similar  to  that  just  described  can  be  some- 
times obtained  in  the  peronei  (a  lateral  ankle  clonus),  and 
also  in  the  plantar  muscles  of  the  great  toe — in  each  case  by 
l)assive  tension.  All  have  nearly  the  same  time — about  six 
per  second. 

These  are  not  entirely  pathological  plienomeiia.  In  health 
the  front-tap  contraction  may  sometimes,  although  very 
rarely",  be  obtained.  The  tendon-tap  contraction  may  some- 
times be  obtained.  The  ankle  clonus  cnn  iierer  he  ohtaincd 
in  health  by  sitddcii  p'Snire  feitsion.  Thus  produced  it  is 
absolutely  pathological,  and  of  the  highest  importance  as 
certainly  indicative  of  a  structural  change  in  the  spinal 
cord.  Its  diagnostic  importance  can  hardly  be  over-esti- 
mated. In  many  cases  iu  which  it  occurs,  the  nutrition  and 
sensibility  in  the  legs  are  unimpaired,  and  the  weakness  in 
the  legs  is  likely  to  be  regarded  as  "  functional,"  or,  in  a 
woman,  as  "  hysterical."  I  have  seen  many  such  cases, 
thought  to  be  hysterical,  in  which  it  needed  but  a  touch  on 
the  sole  of  the  foot  to  excite  the  ankle  clonus — an  absolute 
proof  of  the  existence  of  organic  disease.* 

^ut  although,  thus  produced,  the  phenomena  are  patho- 
logical, we  may  get  evidence  of  tlie  same  kind  of  reflex 
action,  in  health,  in  another  way.  If  a  rhythmical 
contractiop  can  be  set  up  voluntarily,  and  gentle  tension 
in  the  gastrocnemius  maintained,  as  by  sitting  on  the 
edge    of    a    chair   "svith    the    ball   of   the    foot   resting   on 

•  The  ouly  apparcut  exception  to  the  rule  is  the  fact  that  it  may  rarely 
be  obtiiiued  in  cases  of  chronic  rheumatic  joint- affection.  But  in  nil 
such  cases  which  I  have  eecn  there  has  been  other  evidence  that  the  joiut- 
aflectiou  has  been  accoiupauied  by  secondary  changes  in  the  ^piual  c^'d. 
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the  ground,  the  ooutroctions  will  go  on  involuntarily — a 
nonuiil  auklo  clonus,  which  has  jirecisely  the  sanio  time 
(about  six  per  second)  as  the  morbid  clonus  (Fig.  12).  It 
is  evidently  the  same  phenomenon,  the  difference  being  that 
it  cannot  in  health  he  excited  by  pjuwive  tension.  For  t/iis 
to  be  effective  a  morbid  reflex  irritability  is  needful,  such  as 
only  exists  in  disease.  In  ataxics,  in  which  the  knee  reflex 
is  lost,  this  normal  ankle  clonus  cannot  be  obtained ;  i.f.y 
the  voluntary  movement  does  not,  as  in  healtli,  continue 
involuntarily.     In  morlnd  states,  in  which  the  dee])  reflexes 


Fio.  12. — NoKJCAL  AxKLK  Cloxus. 
(Tlie  tracing  reads  from  right  to  left.) 

are  in  excess,  the  posture  I  have  just  described  excites  the 
clonus  very  readily  ;  and  the  jerking  legs  of  paraplegics  as 
they  sit  must  be  familiar  to  you.  In  attempting  to  walk, 
also,  the  tension  on  the  calf-muscles  has  the  same  effect,  and 
the  patient  nuiy  be  jerked  violently  by  the  spasm. 

Thus  I  think  that  these  phenomena  depend  on  the  fact 
that  ptuwive  tension  in  the  nmscle  developes,  by  a  reflex 
mechanism,  a  state  of  local  irritability,  it  may  be  of  slight 
tonic  contraction  in  it,  in  which  a  single  contraction  may  be 
locally  excited  with  gn*at  readiness.  It  is  probable  that  this 
is  a  part  of  a  general  system  of  nniscular  reflex  relation 
between  tension  and  contraction,  of  the  highest  imjKjrtanco 
in  the  associated  action  of  muscles,  and  that  the  reason  why, 
in  certain  nniscles,  as  those  of  tlie  calf,  these  phenomena 
are  more  i-eadily  obn^rved,  is  because  in  thes<s  in  the  act  of 
walking,  at  every  step  contraction  succeeds  tension,  and  so 
the  reflex  relation   between  the  two   has  attained  a  higher 
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degree  of  development.     I  have  never  seen  the  anMe  clonus 
in  a  child  who  had  never  walked.* 

The  so-called  "  tendon  reflexes  "  which  occur  in  the  arm 
are  not  of  importance  in  the  diagnosis  of  disease  of  the 
spinal  cord.  Before  leaving  these  spinal  reflex  phenomena, 
I  may,  parenthetically,  illustrate  to  you,  by  an  example,  the 
manner  in  which  they  are  changed  in  cerebral  disease,  and 
the  occasional  diagnostic  importance  of  their  alteration. 
As  I  told  you,  the  superficial  reflexes,  especially  the  trunk 
reflexes,  are  lessened,  and  the  deep  reflexes  are  increased, 
when  there  is  any  degree  of  descending  degeneration  in 
the  cord.  Under  these  circumstances  the  ankle  clonus 
and  front-tap  contraction  may  be  obtained.  Not  long  ago, 
in  investigating  these  reflexes,  I  examined  a  man  who  was 
thought  to  be  suffering  from  idiopathic  epilepsy.  No  weak- 
ness was  complained  of.  The  epigastric  and  cremasteric 
reflexes  were,  however,  absent  on  the  right  side,  and  the 
abdominal  reflex  was  slight,  although  all  were  well  marked 
on  the  left.  In  the  right  leg  the  knee  reflex  was  excessive, 
and  the  ankle  clonus  and  front-tap  contraction  could  readily 
be  obtained,  while  they  could  not  on  the  left.  This  altera- 
tion affords  the  strongest  grounds  for  suspecting  organic 
brain  disease,  and  its  discovery  led  to  careful  examination 
of  the  strength  of  the  right  limbs.  Slight  but  distinct 
weakness  of  the  right  arm  and  leg  was  found,  and  has 
since  increased,  and  optic  neuritis  is  now  developing.  In 
this  case  organic  disease  of  the  brain — probably  a  tumour — 
certainly  exists ;  but  it  might  readily  have  been  overlooked, 
and  probably  would  have  been  overlooked  for  a  time,  had 
it  not  been  for  the  indications  afforded  by  these  reflexes,  f 

*  Dr.  Byrom  Bramwell  has,  however,  observed  an  ankle  clonus  in  a  child 
who  had  never  walked.  It  remains  true,  I  think,  that  the  clonus  is  much 
rarer  in  such  patients  than  in  adults  in  similar  pathological  states. 

t  In  this  patient  the  right  hemiplegia  and  the  optic  neuritis  increased  and 
ultimately  left  hemiplegia  gradually  supervened.  After  death  there  were 
found  tumours  in  each  hemisphere  of  the  brain.  That  on  the  left  side, 
which  was  the  larger,  the  size  of  a  pullet's  egg,  was  situated  above  the 
lateral  ventricle,  beneath  the  upper  extremity  of  the  ascending  frontal  con- 
volution, and  it  had  extended  through  the  lateral  ventricle  to  the  surface  of 
the  optic  thalamus.  It  had  clearly  interrupted  the  connection  of  tbe  upper 
"motor  convolutions"  with  the  motor  tract  and  with  the  optic  thalamus. 
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Co-ordination  of  Movement. — The  next  function  of  the 
spinal  cord  to  be  mentioned  is  that  by  which  it  influences 
the  co-ordination  of  muscular  movements.  This  function 
depends  chiefly  upon  the  posterior  columns,  and  is  lost  when 
there  is  disease  in  tliis  sitimtion,  as  in  locomotor  ataxy.  It 
is  not,  however,  the  whole  of  the  posterior  columns  which 
are  related  to  the  function,  but  merely  the  part  we  have 
distinguished  as  the  postero-extemal  column  or  root-zone, 
that  through  which  the  fibres  of  the  posterior  roots  pass. 
The  most  complete  ataxy  may  result  from  disease  limited 
to  this  situation  (Plate,  Fig.  5).  It  is  not  probable  that 
movements  are,  strictly  speaking,  co-ordinated  in  the  cord: 
the  probable  seat  of  this  function  is  the  basal  ganglia  of  the 
brain.  Disease  of  the  posterior  colimins  may  interfere  ^^-ith 
the  influence  of  the  co-ordinating  centres  upon  the  muscles 
or  lower  centres.  But  we  have  seen  that,  by  means  of  the 
deep  muscular  reflex  actions,  muscular  contractions  become 
associated ;  tension  influences  contraction ;  and  thus  there 
is  a  reflex  grouping  of  muscular  actions,  which  undoubtedly 
plays  a  very  important  part,  not  only  in  the  actual  arrange- 
ment of  the  contractions,  but  also  by,  so  to  speak,  moidding 
the  spinal  centres  by  establishing  lines  of  lessened  resistance 
through  them,  and  so  facilitating  the  voluntary  co-ordi- 
nation. 

There  is,  I  believe,  another  mechanism  by  which  the 
impairment  of  reflex  action  may  impair  co-ordination.  For 
any  movement  there  must  be  not  only  a  contraction  of 
certain  muscles,  but  also  a  proportioned  relaxation  of  their 
opponent*.  I  have  lately*  adduced  evidence  to  show  that  this 
relaxation  is  really  due  to  a  reflex  action,  and  the  same  thing 
is  suggested  by  the  fact,  long  ago  pointed  out  by  Duchenne, 
that  the  late  rigidity  of  hemiplegia  may  commonly  be 
readily  relaxed  by  faradization  of  the  opponents  of  the  rigid 
xnusoles.  If  this  is  so,  we  obtain  a  glimpse  of  a  very 
complex  series  of  myo-reflex  actions,  by  which  a  relation 
is  established  between  tension,  contraction,  and  relaxation, 
which   must   undoubtedly  play  a  very  important  part  in 

•  •<  Th«  VoTcmrata  of  thr  ETcIldn"— "Med.-CWr.  Trnnn."  1879. 
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muscular  co-ordination.  These  are  all  dependent  on  the  deep 
reflex  processes,  which  in  locomotor  ataxy  are  almost  always 
impaired  (if  we  are  to  judge  by  the  knee  reflex  which  is 
commonly  and  early  lost).  Hence  it  is  a  question  whether 
the  loss  of  these  reflexes  will  not  alone  ac^oount  for  the  inco- 
ordination in  posterior  sclerosis,  without  the  assimiption  of 
disease  of  special  co-ordinating  fibres,  which  have  been 
supposed  to  nm  vertically  in  the  postero-external  columns. 

But  there  are  cases  in  wliich  ataxy  exists  without  loss 
of  the  knee  reflex,  and  with  the  ankle  clonus,  i.e.,  with  some, 
at  least,  of  the  deep  reflexes  in  excess.  These  cases,  of  which 
I  have  recorded  several,*  are  very  difficidt  to  harmonize  with 
the  theory  that  ataxy  depends  solely  on  the  impairment 
of  the  deep  reflexes.  But  it  may  be  remarked  that  the 
inco-ordination  is  in  these  cases  never  quite  like  that  in 
typical  ataxy — tliere  is  more  unsteadiness  than  inco-ordination. 
It  may  be  that  the  deep  reflexes  are  impaired  elsewhere 
than  the  region  in  which  the  knee  reflex  and  ankle  clonus  are 
developed. 

However,  I  would  only  insist  on  one  point — that  we 
know  nothing  of  co-ordination  of  movements  in  the  spinal 
cord  of  man,  except  as  the  result  of  the  deep  reflex 
actions ;  t  and  that  if  there  is  more  in  locomotor  ataxy  (pos- 
terior sclerosis)  than  this  loss,  it  is  due  to  an  interference  in 
some  way  with  cerebral  co-ordination.  Of  course,  when  super- 
ficial sensation  is  lost  from  the  extensive  damage  to  the  pos- 
terior roots,  this  loss  will  greatly  increase  the  ataxy  by  the  loss 
of  an  important  indication  for  cerebral  guidance  of  movement. 
But  since  ataxy  may  exist  without  loss  of  superficial  sensa- 
tion, this  is  evidently  not  the  chief  element  in  the  condition. 

In  the  inco-ordination  of  movement  which  depends  on  the 
spinal  cord,  we  greatly  intensify  the  manifestation  of  the 
trouble  by  reducing  the  base  of  support,  since  the  smaller  this 

*  "  Med.-Chir.  Trans."  1879,  p.  280. 

t  The  springing  movements  observed  by  "Woroschiloff  in  the  hind  legs  of 
the  rabbit  after  section  of  the  dorsal  cord,  and  regarded  by  him  as  "co- 
ordinated" in  the  lumbar  enlargement,  were  probably  merely  a  consecutive 
series  of  myo-reflez  actions,  analogous  to  the  slow  knee  clonus  which  I  have 
described  ("Med.-Chir.  Trans."  1879,  p.  £89).  • 
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is,  the  more  acoiirato  is  the  adjustment  of  miisoular  actions 
nee<led  to  maintain  perfect  eqiiilihriura.  Hence  the  ataxic 
has  a  difficulty  in  stantling  with  his  toes  and  heels  close 
together ;  and  if  his  feet  are  uncovered,  the  irregular  mus- 
cular contractions  are  obvious  in  the  twitching  of  the 
tendons.  Moreover  we  increase  his  difficulty  by  making 
liim  close  his  eyes,  withdrawing,  thus,  the  >'i8ual  guidance. 
It  has  been  said  that  this  test  is  only  effective  when  sensation 
is  impaired  in  the  legs,  i.e.,  when  the  sensory  impressions 
from  the  legs  are  insuificient  for  cerebral  guidance.  This  is, 
however,  not  true.  It  may  be  very  marked  when  sensation 
is  perfect.  The  maintenance  of  equilibrium  is  partly  a  deep 
reflex  act,  and  if  this  function  is  slightly  impaired,  we  can 
easily  understand  that  it  should  be  inadequate,  unless  supple- 
mented by  the  visual  information. 

It  is  important  to  be  aware  that  the  inco-ordination  may 
not  be  equally  distributed  through  the  legs.  In  some 
patients  it  is  marked  in  the  muscles  of  the  hips  and  knees, 
and  the  legs  are  raised  too  high,  and  brought  down  too 
suddenly.  In  other  cases  this  characteristic  is  wanting ; 
the  inoo-ordination  affects  chiefly  the  muscles  of  the  feet, 
and  causes  imsteadiness  of  gait  and  irregular  action  of 
the  foot-muscles  in  standing,  or  in  movement  of  the  feet, 
very  conspicuous  when  they  are  uncovered. 

Con f rolling  FunctionH — We  may  consider  next  the  con- 
trolling fimctions  of  the  cord ;  and  first,  the  influence 
which  it  exercises  over  nutrition.  The  nutrition  of  the 
limbs,  etc.,  is,  to  a  considerable  extent,  under  the  in- 
fluence of  the  cord ;  that  of  the  muscles,  and  probably 
also  of  the  bones  and  joints,  through  the  anterior  nene- 
roots;   that  of  the  skin  probably  through  the  posterior. 

Muscular  NutrUion.  —  For  diagnostic  purposes  the  most 
important  is  the  influence  on  the  nutrition  of  the  muscles.  The 
path  of  the  influence  is  the  motx)r  fibres  in  the  anterior  roots 
and  nerves.  Changes  in  the  nutrition  of  the  muscles,  which 
are  not  due  to  local  influence,  depend  on  changes  in  the 
nutrition  of  the  motor  nerve- fibres.  But  moet^  perhaps 
all,  motor  fibres  arc  the  prolonged  processes  of  the  motor 
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nerve-cells,  and  may  be  regarded  as  parts  of  the  nerve-cells, 
sharing  all  changes  in  their  nutrition.  The  nerve-fibres  are 
excitable  by  electricity,  and  changes  in  their  nutrition  are 
accompanied  by  changes  in  their  excitabiUty.  By  the  use  of 
electricity  we  are  able  to  ascertain  their  state  of  nutrition, 
and  thus  to  learn  what  is  the  condition  of  the  nerve-ceUs  in 
the  cord,  provided  there  is  no  disease  separating  the  part 
of  the  fibre  tested  from  the  influence  of  the  cells.  Hence 
the  value  of  electricity  in  the  diagnosis  of  the  spinal  cord. 

In  a  normal  state,  if  you  apply  either  the  faradaic  or  the 
voltaic  current  to  a  motor  nerve,  there  occurs,  as  you  doubt- 
less know,  a  contraction  in  the  muscles,  continuous  when  the 
faradaic  current  is  applied,  but,  if  the  voltaic  cuirent  is 
used,  occurring  only  when  the  current  commences  or  ceases 
to  pass — i.e.,  when  the  circuit  is  "made  or  broken."  In 
proportion  as  the  nutrition  of  the  nerve  fibres  is  impaired, 
their  excitability  is  lowered ;  a  stronger  current  of  each  kind 
is  required  to  excite  them  and  cause  contraction  in  the 
muscles  they  supply.  When  their  nutrition  is  much 
impaired— t.e.,  when  the  fibres  are  "degenerated" — no 
contraction  can  be  obtained  even  with  the  strongest 
currents. 

The  changes  in  the  excitability  of  the  muscles  are  less 
simple  because  in  them  there  are  two  excitable  structures— the 
terminations  of  the  nerves,  and  the  muscular  fibres  them- 
selves. Of  these  the  nerve-fibres  are  the  more  sensitive  to 
faradization,  and  the  faradaic  stimulation  of  a  muscle  under 
normal  circumstances  is  by  means  of  these  motor  nerve- 
endings.  Thus  we  find  that  its  excitability  corresponds  in 
degree  to  that  of  the  motor  nerve  supplying  it.  The  muscular 
fibres  themselves  are,  even  in  the  normal  state,  less  sensitive 
to  faradization  than  the  nerve,  apparently  because  they  are 
incapable  of  ready  response  to  a  stimulus  so  very  short  in 
duration  as  are  the  shocks  of  which  the  faradaic  current  con- 
sists. The  proof  of  this  consists  in  the  fact  that  imder  the 
influence  of  curara,  whi-?h  is  believed  to  remove  the  excit- 
ability of  the  terminations  of  the  motor  nerves,  the  muscle 
requires  a  stronger  faradaic  current  to  stimulate  it  than  in 
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the  normal  state.     But  under  these  oircumstanoes  the  slowly 
interrupted  voltaic  current  stimulates  the  muscle  as  readily 
as  in  the  normal  state,  a  contraction  occurring   when  the 
circuit  is  completed  or  broken — distinctly  slower  than  that 
which  occiurs  when  the  nerve-fibres  ore  intact,    and   henoe 
almost  certainly  due  to  the  stimulation  of  the  protoplasm  of 
the  muscular  fibres  themselves.     The  fact  that,  under  normal 
circumstances,  the  contraction  which  is  caused  by  the  voltaic 
current  is  as  quick  as  that  caused  by  the  faradaic  shock,  is 
ground  for  believing  that,  in  health,  the  voltaic,  as  well  as 
the  faradaic  current,  causes  the  muscle  to  contract   chiefly 
by  exciting  the  motor  nerve-endings.    When  the  motor  nerve 
is  degenerated,  and  will  not  respond  to  faradaic  or  voltaic 
stimulation,  the  muscle  also  loses  all  its  power  of  response  to 
the  former.     Apparently  the  nerve  degeneration  is  accom- 
panied by  changes  in  the  nutrition  of  the  muscular  fibre,  by 
which  any  power  of  response  to  faradization,  which  it  pos- 
sessed in  the  normal  state,  is  lost.     But  the  response  to  the 
voltaic   current  remains,  and  becomes  quickly  more   ready 
than  in  health,  probably  in  consequence  of  some  nutritive 
changes  which  develop  what  the  older    pathologists   called, 
truly  enough,  "irritable  weakness."     Moreover,  there  may 
commonly    be    observed    a  change    in    the    readiness     of 
response  to  a  certain  mode  of  stimulation  with  voltaism — 
a  qualitative    change,    as    it   is    termed.      In    health,   the 
first    contraction    to    occur,    on    gradually    increasing   the 
strength  of  the  current,  is  at  the  negative  pole  when  the 
circuit  is  closed,  and  a  stronger  current  is  required  before 
contraction  occiu^  at  the  positive  pole.     But,  in  the  morbid 
state  we  are  discussing,  contraction  may  occur  at  the  positive 
pole  as  readily  as,  or  even  more  readily  than,  at  the  negative. 
This  condition,  then — fanulaic  irritability  lost,  voltaic  irrita- 
bility increased  and  often  changed  in  quality — is  termed  the 
"  degenerative  reaction,"  because  it  occurs  when  the  nerve- 
fibres  are  degenerated ;  and  if  we  test  them  we  shall  find  no 
response  to  any  stimulus,  voltaic  or  faradaic.     It  occurs  when 
the  nerves  are  separated  from  their  motor  nen'e-cells,  and  if 
no  such  separation  exists  it  indicates  an  acute  degenerative 
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change  in  those  nerve-cells.     It  is  well  seen  in  acute  myelitis 
of  the  anterior  comua  (as  infantile  palsy). 

But  the  motor  nerve-cells  and  fibres  often  imdergo  changes 
in  nutrition  of  a  much  more  chronic  chaiwiter.  In  this  con- 
dition the  irritability  of  the  fibres  is  lessened  gradually  and 
slowly.  The  irritability  of  the  intramuscular  nerve-endings 
is  also  lessened,  in  the  same  degree  as  that  of  the  nerve- 
trunks,  and  we  have  a  diminution  to  both  faradization  and 
voltaism.  The  nutrition  of  the  muscular  fibres  is  slowly, 
gradually  impaired ;  and  when  the  nerve-fibres  are  much 
affected  the  muscular  fibres  are  also.  There  is  no  stage  in 
wliich  the  nerve-fibre  irritability  is  lost,  and  the  muscle-fibre 
irritability  retained;  hence  there  is  no  condition* of  lost 
faradaic  and  increased  voltaic  irritability  such  as  charac- 
terizes the  degenerative  reaction  just  described.  Irritability 
is  changed  to  the  one  form  of  stimulus  just  as  to  the  other. 
This  form  of  change  is  seen  in  many  very  chronic  spinal 
affections,  and  especially  when  the  nerve-cells  suffer,  not  in 
consequence  of  disease  primary  in  them,  but  as  a  result  of 
degeneration  or  irritation  spreading  to  them  from  above. 
It  is  seen,  for  instance,  in  the  wasting  which  occurs  some- 
times in  hemiplegic  limbs.  Between  these  two  forms  there 
are  intermediate  conditions,  especially  in  cases  of  subacute 
disease  of  the  anterior  comua.*  In  these  the  (faradaic) 
irritability  of  the  nerve-fibres  may  be  lost  in  greater  degree 
than  the  (voltaic)  irritability  of  the  muscular  fibres. 

Frequently  the  lowered  irritability  of  degeneration  in  the 
nerves  is  preceded  by  a  slight  increase  of  irritability,  very 
transient  when  the  degeneration  is  acute,  of  longer  duration 
when  the  degeneration  is  of  the  slower  variety  just  noticed. 
Thus,  in  the  early  wasting  of  hemiplegia,  increased  irrita- 
bility may   be   found,  slowly  yielding   to    diminution.     In 

*  The  various  changes  in  irritability  have  been  thought  to  indicate  the 
existence  and  various  affections  of  separate  centres  for  the  nutrition  of  the 
nerves  and  muscles,  apart  from,  though  acting  through,  the  motor  nerve- 
cells.  Remembering  that  the  nerves  and  muscles  contain  fibres  which  suffer 
in  different  degrees,  the  phenomena  at  present  ascertained  may,  I  believe, 
all  be  explained  on  the  simpler  principle  stated  in  the  text,  without  the 
assumption  of  these  special  centres. 
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8ome  morbid  states,  again,  in  which  the  change  of  nutri- 
tion in  the  cells  and  fibres  is  extremely  slight,  an  increase 
may  alone  be  discovered.  I  have  foimd  such  an  increase, 
for  instance,  in  diseases  rogarde<l  as  functional,  as  paralysis 
agitans  and  chorea,  and  it  is  an  interesting  proof  of  the 
molecular  changes  which  underlie,  or  result  from,  functional 
maladies. 

Not  imcommonly,  in  chronic  degenerative  cases,  a  form  of 
reaction  to  faradization  is  met  with,  which  has  not,  as  far 
as  I  know,  been  described.  If  the  interruptions  to  this 
current  are  very  rapid,  a  contraction  occurs  when  the  cur- 
rent commences  and  ceases  to  pass,  much  stronger  than 
that  which  persists  while  it  is  passing.  The  response  thus 
resembles  that  obtained  with  the  voltaic  current.  If  the 
interruptions  are  less  rapid,  the  contraction  is  continuous. 
Even  in  health,  rapidity  of  interruption  lessens  readiness  of 
response ;  and,  in  this  condition,  the  degenerative  changes 
render  the  nen'e  still  less  sensitive  to  a  rapidly  interrupted 
current  (or  what  is  the  same  thing,  to  shocks  rapidly  suc- 
ceeding one  another).  The  first  shock  and  the  last  stimulate 
the  nerve  more  than  those  which  intervene.  The  indication 
is  that  there  is  chronic  degeneration. 

In  employing  electricity  as  a  means  of  diagnosis,  at  least 
one  of  the  electrodes  should  be  small,  so  as  to  be  able  to  con- 
centrate the  current  on  a  single  muscle.  Grreat  care  must  be 
taken  to  place  these  electrodes  on  corresponding  points  on  the 
two  sides.  It  is  convenient  to  be  able  to  interrupt  the  cur- 
rent at  the  battery,  so  that  the  effect  of  the  passage  of  the 
current  may  not  be  obscured  by  the  mechanical  effect  of  the 
application  of  the  electi-ode.  In  Stiihrer's  faradaio  battery 
this  can  readily  be  done  by  pressing  the  hammer  with  the 
third  finger,  while  the  nxl  graduating  the  current  is  raised  or 
lowered  with  the  thumb  and  first  finger.  By  moving  the 
hanmier  slowly  with  the  finger,  we  may  employ  the  isolated 
faradaic  shock  (the  current  consisting  of  a  rapid  succession  of 
shm'ks).  The  isolated  shock  is  often  useful,  because  it  is 
much  less  painful  than  the  rapid  series  of  shocks,  and 
is  e8i>e<'ially  convenient  in  the  examination  of  children.     A 

1)  2 
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mechanical  interrupter  is  essential  in  the  case  of  the  voltaic 
battery,  in  which  the  stimulation  only  occurs  when  the  cir- 
cuit is  made  and  broken  ;  and  no  battery  is  suited  for  use 
for  diagnostic  purposes  which  does  not  possess  such  a 
means  of  interruption. 

In  examining  muscles  and  nerves  we  avail  ourselves, 
whenever  we  can,  of  the  opposite  side  for  comparison,  and 
when  we  cannot,  we  must,  if  there  is  any  doubt,  compare 
the  results  obtained  with  those  yielded  by  a  healthy  indi- 
vidual. Two  conditions  may  be  tested — first,  the  lowest 
strength  of  stimulus  to  which  the  muscle  or  nerve  will  re- 
spond; and  secondly,  the  relative  degree  of  response  to  a 
stronger  current.  The  former  is  the  more  important,  but  has 
perhaps  been  insisted  on  too  exclusively,  for  the  latter  is 
important  also.  If  a  few  fibres  of  a  nerve  are  healthy,  and 
the  others  are  degenerated,  contraction  may  occur  with  as 
weak  a  stimulus  as  in  the  healthy  nerve  ;  but  if  the  current 
be  made  a  little  stronger,  the  contraction  in  the  diseased  part 
may  remain  the  same  when  that  on  the  healthy  side  is 
energetic.  Both  irritability  and  power,  therefore,  should  be 
noted. 

The  nutrition  of  hones  and  joints  also  probably  depends  on 
the  anterior  grey  matter,  but  the  influence  is  shown  chiefly 
by  the  effect  of  disease  in  retarding  the  growth  of  bones. 
Now  and  then  in  posterior  sclerosis  (locomotor  ataxy),  a 
painless  joint  affection  and  brittleness  of  bones  came  on 
late  in  the  disease.  The  fact  is  important ;  its  explanation 
ujicertain. 

The  nutrition  of  the  skin  and  subcutaneous  tissues  depends 
upon  nerves  which  have  their  course  in  the  posterior, 
sensory,  roots,  but  whether  there  are  special  trophic  fibres 
is  unknown,  and  the  centre  on  which  the  influence  depends 
is  also  unknown.  It  is  doubtful  whether  simple  loss  of  the 
function  of  the  posterior  roots  leads  directly  to  lesions  of 
nutrition.  These  may  result  indirectly  in  this  condition; 
the  anaesthesia  deprives  the  patient  of  sensory  information 
when  change  of  posture  is  required  to  prevent  damage  from 
pressure.     Occasionally,  however,  sloughing  and  vesication 
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of  the  skin  ooour  with  extreme  readiness,  on  the  least  local 
disturbance,  and  even  with  none.  This  is  the  case  when 
the  lesion  is  irritative  in  character,  especially  in  destruction 
of  the  cord  at  the  level  from  which  the  sensory  nerves  to 
the  part  proceed,  and  sometimes  in  disease  higher  up,  as 
in  some  cases  of  acute  myelitis. 

Micturition  and  Deftvcation. — The  spinal  cord  poooooooa 
centres,  situated  in  the  limibar  enlargement,  which  preside 
over  the  action  of  the  bladder  and  rectiun.  They  are  pro- 
bably complex  reflex  centres:  that  for  the  sphincter  ani  is 
the  more  simple,  but  the  system  of  action  of  each  is  probably 
the  same.  In  the  wall  of  each  viscus  we  have  muscular 
fibres  to  expel  the  contents,  and  at  the  mouth  a  sphincter 
to  prevent  their  continuous  evacuation.  FsBces  or  air  in 
the  rectum,  or  urine  in  the  bladder,  excites  the  lumbar 
centre,  and  causes  contraction  in  the  wall  and  relaxation  of 
the  sphincter.  This  process  may  be,  to  a  considerable  extent, 
influenced  by  the  will,  although  we  are  still  ignorant  of  the 
precise  mode  in  which  the  voluntary  influence  is  exerted. 
But  if  the  volitional  path  in  the  cord  is  damaged  above 
the  lumbar  centres,  the  will  can  no  longer  influence  the 
reflex  processes;  as  soon  as  fsBces  irritate  the  rectum,  they 
are  expelled  by  the  reflex  mechanism ;  as  soon  as  a  suffi- 
cient quantity  of  urine  accumulates  in  the  bladder,  a 
reflex  contraction  of  the  detrusor  and  relaxation  of  the 
sphincter  cause  it«  escape.  If  the  damage  to  the  cord 
involves  also  the  sensory  tract,  the  patient  is  unconscious 
of  the  process.  If  the  sensory  tract  is  unaffected,  the  patient 
is  aware  of  the  action  of  the  bladder  or  bowel,  but  cannot 
control  it.  It  is  often  said  that  there  is  permanent  relaxation 
of  the  sphincters,  but  this  is  true  only  when  the  lumbar 
centres  are  inactive  or  destroyed.  In  this  condition,  evacua- 
tion occurs  as  soon  as  feeces  or  urine  enter :  the  urine  escaj)e8 
continuously,  instead  of  being  expelled  at  intervals.  The  con- 
dition is  less  obvious  in  the  case  of  the  rectum,  because  there 
is  not  such  continuous  entrance  of  feeces  into  the  rectum 
as  there  is  of  urine  into  the  bladder.  We  may,  how* 
ever,  distinguish  between  the  two  states  of  the  rectum  by 
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the  introductioii  of  the  finger.  If  the  lumbar  centre  is 
inactive,  there  is  a  momentary  contraction,  due  to  local 
stimulation  of  the  spliincter,  and  then  permanent  relaxation. 
If,  however,  the  reflex  centre  and  motor  nerves  from  it  are 
intact,  the  introduction  of  the  finger  is  followed,  first  by 
relaxation,  and  then  by  gentle,  firm,  tonic  contraction.  I 
have  verified  this  by  introducing  an  india-rubber  cylinder 
instead  of  the  finger,  and  registering  tlie  pressure  on  the 
cylinder  by  connecting  it  with  a  recording  apparatus,  and 


Fio.  13. — Diagram  showing  Probable  Plan  of  tue  Centrk 
FOR  MicrtrRinoN. 

MT  motor  tract,  st  sensory  tract  in  the  spinal  cord  ;  MS  centre  and  ms  motor 
nerve  for  8i)hincter ;  md  centre,  and  md  motor  nerve  for  detrusor ; 
f,  afferent  nerve  from  mucous  membrane  to  8,  senxory  portion  of  centre  ; 
B,  bladder.  At  r,  the  condition  during  rest  is  indicated,  the  sphincttT 
centre  in  action,  the  detrusor  centre  not  acting.  At  a,  the  condition 
during  action  is  indicated,  the  sphincter  centre  inhibited,  the  detrusor 
centre  acting.  \ 

have  found  that  the\i*elaxation  is  preceded  by  a  very  slight, 
brief  contraction,  and  is  followed  by  imbroken  tonic  con- 
traction. The  relaxation  may  also  be  readily  produced  by 
any  impression  on  the  mucous  membrane  of  the  rectum 
above  the  sphincter. 

In   cases   of    gradual    disease    we   may    often   trac0    the 
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gradual  Iohh  of  vohnitary  power  over  the  proosflB  of  mic- 
turition. In  some  eases  this  loss  of  power  appears  to  be 
manifested  as  an  inability,  not  to  restrain,  but  to  excite  the 
action  of  the  centre,  and  we  have  then  a  tendency  to  reten- 
tion. Many  conditions  can  be  best  underst^Jod  by  assuming 
that  the  motor  centre  really  consists  of  two  parts — one 
(MS,  Fig.  13)  maintaining  the  contraction  of  the  sphincti  r, 
the  other  (mu)  exciting  the  contraction  of  the  detrufor 
fibres,  and  that  these  two  parts  are  antagonistic :  when  one 
acts,  the  other  is  inhibited.  Thus,  iii  normal  rest,  tlie 
sphincter  centre  is  active,  the  detrusor  at  rest.  Action  is 
produced  by  a  conjoint  afferent  impulse  frf)m  the  bladder 
and  voluntary  impulse  from  the  brain.  Then  the  detrusor 
centre  acts,  and  the  sphincter  centre  ceases  to  act.  If 
voluntary  power  is  impaired,  the  afferent  impiUse  from  the 
bladder  may  be  insufficient,  and  then  there  is  retention,  or 
in  other  such  cases  the  motor  centre  may  yield  too  readily 
to  the  afferent  impulse,  and  there  is  reflex  incontinence. 

Sexual  Functions. — The  conditions  of  the  sexual  organs 
depend  on  the  integrity  of  the  reflex  loop  to  and  from  a 
special  centre,  also  situated  in  the  lumbar  enlargement,  but 
the  due  action  of  this  centre  depends  on  cerebral  (psychical) 
as  well  as  reflex  influences.  Disease  of  the  centre,  or  of  the 
nerves  leading  to  or  from  it,  abolishes  sexual  action.  The 
sexual  reflex  is,  however,  one  of  the  superficial  reflexes,  the 
excitation  being  from  the  skin,  and  it  shares  the  condition  of 
the  8uix?rficial  rather  than  of  the  deep  reflexes. 

The  centre  is  probably  double,  and  its  action  is  impaired 
by  interference  with  either  half.  When,  by  disease  lu'gher 
up,  the  connection  with  the  psychical  centres  is  interrupted, 
the  sexual  act  cannot  be  jwrfectly  i>erformed.  If  the  path  from 
the  controlling  centre  (p.  19)  is  unimpaired,  the  rt>flex  sexual 
processes  are  not  in  excess,  may  even  be  diminished ;  but  if 
the  path  from  this  controlling  centre  is  also  interrupteil,  the 
reflex  sexual  processes  are  in  excess  like  the  other  euj>orticial 
reflexes,  and  priapism  results.  If  the  reflex  centre  is  par- 
tially diseased,  the  sexual  act  is  imperfectly  performed. 

The  sexual  wutro  is  probably  near  that  for  the  cremaster 
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reflex,  and  from  the  latter  we  maj,  in  some  cases,  gain 
information  respecting  the  probable  condition  of  the  sexual 
centre,  and  in  conjunction  with  the  conditions  just  men- 
tioned, of  the  sexual  power.  For  instance,  in  locomotor 
ataxy,  I  have  nfever  seen  the  cremaster  reflex  lost*  without 
sexual  power  being  lost  or  lessened  also  ;  and  in  a  case  of 
this  disease,  in  which  all  the  superficial  reflexes,  including 
the  cremaster,  were  in  marked  excess,  there  existed  saty- 
riasis. Sexual  power  may,  however,  be  lost  before  the 
cremaster  reflex,  perhaps  because  more  readily  impaired. 
Again,  in  a  patient  with  extensive  disease  of  the  lower  and 
middle  part  of  the  lumbar  enlargement,  greatest  on  the  left 
side,  in  whom  the  cremaster  reflex  was  present  on  the  right 
side  and  lost  on  the  left,  sexual  power  was  partially  but 
not  wholly  lost. 

Vaso-motor  Centres. — The  centres  in  the  cord  which  in- 
fluence the  sympathetic  and  vaso-motor  system  of  nerves  are 
frequently  affected  in  disease,  and  altered  temperature, 
vascularity,  and  perspiration  of  limb  result.  In  disease  of  the 
upper  part  of  the  cervical  enlargement,  especially  in  sudden 
lesions,  hyperpyrexia  may  occur.  But  these  symptoms  at 
present  are  of  little  diagnostic  importance,  except  when  the 
disease  is  in  the  cervical  region,  and  the  vaso-motor  change 
is  conspicuous  in  the  face.  Then,  if  one  side  is  affected,  uni- 
lateral sweating  and  flushing  are  conspicuous,  and  are  due  to 
the  fact  that  sjonpathetic  fibres  for  the  head  arise  in,  or  pass 
through,  the  cervical  cord.  In  the  same  cases,  the  movements 
of  the  iris  are  impaired  :  irritation  of  the  cervical  origin  of 
the  sympathetic  causing  spasm  of  the  radiating  fibres  (dilata- 
tion), paralysis  of  the  sympathetic  causing  their  relaxation 
(contraction  of  the  pupil).  In  many  degenerative  diseases 
of  the  cord  the  reflex  action  of  the  pupil  to  light  is  lost,  the 
pupils  being  usually,  but  not  always,  small,  but  (as  Argyll 
Robertson  first  showed)  the  pupils  almost  always  contract  if 

*  It  must  be  remembered  that  the  cremaster  reflex  is  sometimes  absent, 
in  adults,  apart  from  disease.  The  statement  in  the  text  applies  to  the 
cases  in  which  there  was  such  a  general  absence  of  the  superficial  reflexes 
as  suggested  a  pathological  loss.  • 
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an  effort  of  aooommodation  is  made.  The  reflex  action  is 
lost,  but  the  associated  action  remains.  It  is  not  certain  that 
these  phenomena  depend  directly  on  the  disease  of  the  cord ; 
they  are  perhaps  due  to  an  associated  degeneration  in  the 
centres  for  the  movements  of  the  iris  in  the  upper  part  of 
the  pons.  In  many  oases  the  latter  explanation  is  the  more 
probable. 

In  this  survey  of  the  more  important  functions  of  the  cord, 
and  their  derangement,  we  have  passed  in  review  the  chief 
symptoms  which  g^de  us  in  diagnosis.  One  or  two  others, 
however,  remain. 

Paiuy  referred  to  the  spine,  is  occasionally  present  in 
organic  disease  of  the  cord,  but  is  more  frequent  in  disease 
originating  in  the  meninges  or  bones.  But  the  frequency 
with  which  spinal  pain  is  present  in  abdominal,  especially 
gastric,  disease,  and  in  neuralgic  affections,  lessens  its 
diagnostic  value  when  it  exists  alone.  It  is  probably  no 
exaggeration  to  say  that  of  one  hundred  patients  who  com- 
plain of  spinal  pain,  in  ninety-nine  there  is  no  spinal  disease. 
Moreover,  in  cases  of  organic  disease,  pain  is  far  less 
frequent  when  the  disease  begins  in  the  cord,  than  when 
it  commences  in  the  protecting  structures,  membranes,  or 
bones.  In  meningitis,  acute  or  chronic,  spinal  pain  is 
frequent,  and  in  organic  disease  of  the  bones  of  the  vertebral 
column  it  is  an  almost  constant  symptom,  and  is  combined 
with  local  tenderness.  The  same  combination  of  local  pain 
and  tenderness  is  seen,  however,  in  some  cases  of  neuralgic 
pain,  "  rachialgia."  The  distinction  between  the  two  is, 
that  in  organic  disease  there  are  indications  either  of  dis- 
placement of  the  vertebra)  or  of  changes  in  the  cord. 

A  still  more  important  group  of  pains  are  those  which  are 
referred  to  the  parts  to  which  the  sensory  nerves  are  dis- 
tributed, and  have  hence  been  termed  "excentrio  pains." 
They  are  due  to  the  irritation  of  the  posterior  nerve-roots, 
in  their  passage  through  the  vertebral  foramina,  through 
the  membranes,  or  through  the  posterior  colunms  of  the 
cord.  Other  similar  pains  are  due,  apparently,  in  some 
cases,  to  irritation  of  the  sensory  conducting  tract  higher  up 
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the  cord.*  They  may  be  dull  paiiis,  singularly  resembling 
rheumatism,  and  oouatantly  mistaken  for  rheimiatism  by 
the  patients  themselves  and  their  medical  attendants.  The 
mistake  is  the  more  easily  made,  because  other  symptoms 
suggestive  of  spinal  disease  may  be  inconspicuous,  and  the 
rheumatoid  pains,  in  acute  cases,  may  be  accompanied  by 
febrile  symptoms,  and  in  chronic  cases,  may  be  influenced 
by  weather.  In  all  cases,  persistent  rheumatic  pains  in  the 
limbs  should  excite  a  suspicion  of  spinal  disease,  and  watch 
should  be  kept  for  such  symptoms  as  local  loss  of  power,  or 
alterations  in  reflex  action.  In  other  cases  they  are  sharp 
darting  pains,  "like  a  flsish  of  lightning  and  gone  again," 
as  they  are  often  described  by  patients  with  locomotor 
ataxy,  in  which  disease  they  are  very  frequent.  The 
position  in  which  these  various  excentric  pains  are  felt — 
legs,  trunk,  or  arms — depends  (when  the  nerve-roots  are 
irritated)  upon  the  seat  of  the  disease — in  the  lumbar, 
dorsal,  or  cervical  regions  of  the  cord.  Occasionally  the 
irritation  is  felt,  not  as  a  sharp  pain,  but  as  a  painful 
sense  of  tightness,  as  if  a  band  were  tied  tightly  around 
the  limb  or  trunk — the  "girdle-pain,"  as  it  is  called. 
When  there  is  transverse  damage  to  the  cord,  at  the  lowest 
part  of  the  healthy  region  there  is  a  state  of  irritation  of 
the  sensory  nerves,  and  this  irritation  (referred  to  the 
nerve-endings)  causes  the  girdle-pain.  When  the  nerve- 
roots  are  irritated  by  disease  of  the  vertebrae,  the  pain  is 
very  intense,  and  is  especially  increased  by  movement.  In 
cancer  of  the  bodies  of  the  vertebrae  this  pain  is  so  severe 
that  the  disease  has  received  the  name  of  "  paraplegia 
dolorosa." 

Whenever  there  are  excentric  pains  there  may  be  increased 
or  diminished  sensitiveness  in  the  part  to  which  the  pains 
are  referred.  Spontaneous  sensations  are  also  common, 
the  various  feelings  comprehended  imder  the  terms  "numb- 
ness," "  pins  and  needles,"  "  furriness,"  "  formication,"  and 

*  The  latest  physiological  researches  seem  to  show  that  the  conducting 
tracts  in  the  cord  are  not,  as  is  commonly  taught,  entirely  insensitive  to 
local  stimulation. 
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the  like.  The  HiguitieauiH)  uf  thetH%  iw  8ugge»tivu  uf  oontral 
(liseasis  i8  couioionly  n>ii)giiixed,  und  of  their  more  precise 
indiotttions  we  ore  utill   iguorunt. 

tSpaf<tu. — Musc-iilor  8)>a8in  is  ooiispicuouB  in  many  cases  of 
disease  of  the  spinal  ciord.  It  depends  essentially  on  an 
exoesaive  action  of  the  motor  centres,  especially  the  reflex 
centres.  Primarily,  i)erhaps,  it  is  due  to  ''  diminished 
resistance"  within  them,  but  ultimately  the  functional 
action  (and  underlying  nutrition)  of  these  centres  seems 
to  be  i^ermanently  altered.  The  motor  centres  are,  as 
we  have  seen,  not  only  jiarts  of  the  reflex  centres,  but  also 
the  terminations  of  the  jmth  of  voluntary  impulse.  Uence 
spinal  spasm  may  be  excited  by  peripheral  impressions,  or  by 
attempts  at  voluntary  motion.  In  some  cases  paroxysms 
ap(>ear  to  come  on  without  excitation,  especially  during  sleep. 
In  sleep,  however,  the  reflex  action  of  the  cord  is  very  ready, 
and  it  is  difficult  to  exclude  slight  reflex  stimulation.  As  an 
acute  sympt4^^)m,  spasm  is  almost  confined  to  meningitis,  and 
to  some  very  rare  forms  of  functional  irritation.  Meningitis 
apparently  causes  a  direct  intensification  of  the  action  of  the 
reflex  centres.  In  chronic  organic  disease,  spasm  is  usually  a 
late  symptom  of  gradual  development,  and  then  its  reflex 
character  may  often  be  distinctly  traced.  It  occiu*  in  cases 
in  which  the  reflexes,  and  especially  the  deep  reflexes,  are 
in  excess,  i.e.,  when  the  reflex  loops  are  entire,  and  the 
cerebral  influence  is  lessened  by  disease  higher  up,  invohing 
the  lateral  columns  (motor  (mth).  It  does  not  occur,  how- 
ever, immediately,  but  after  one  or  more  weeks,  and  so 
is  probably  due,  not  to  the  mere  withdrawal  of  cerebral 
influences,  but  to  the  occurrence  of  descending  degenera- 
tion in  the  lateral  columns.  "We  may  observe  in  such 
oases  the  gradual  development,  first  of  excess  in  the  deep 
reflex  actions  (increased  knee  reflex,  ankle  clonus),  and 
then  of  (xxjasional  slight  "  stiffness,"  and  ultimately  of 
paroxysmal  spasm  and  rigidity,  until  the  degree  known 
as  "  spasmodic  paraplegia,"  or  **  spastic  paraplegia,"  is 
reached.  Any  i^ripheral  impression,  sui)erficial  or  deep — 
pinching  the  skin,  for  instance,  or  sudd«'M  imiMular  tent^ion — 
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will  then  excite  spasm.  The  attempt  to  elicit  the  ankle 
clonus  may  cause  such  muscular  rigidity  that  no  clonus  can  be 
obtained.  In  most  cases  the  spasm  is  extensor  in  character, 
and  evidently  depends  on  the  reflex  mechanism  which  assists 
in  maintaining  extension  of  the  legs  in  the  erect  posture. 
In  health,  when  we  stand,  the  muscles  are  in  a  state  of 
balanced  contraction,  largely  reflex,  the  afferent  impulses 
being  derived  from  muscles  and  joints.  In  spastic  para- 
plegia a  similar  but  more  intense  extensor  contraction  is 
excited  by  the  same  posture  of  the  limb.  Flexed,  it  may 
be  supple,  but  extend  it  passively,  and  as  soon  as  it  is 
straight  the  muscles  become  rigid,  and  it  cannot  again  be 
flexed  except  by  considerable  force.  It  is  just  as  when  a 
clasp-knife  is  opened,  as  soon  as  the  blade  is  fully  extended 
it  becomes  rigid.  So  this  has  been  called  "clasp-knife 
rigidity."  Frequently  the  spasm  fixes  for  the  time  both  legs 
to  the  pelvis,  so  that  if  one  leg  is  lifted  from  the  bed  the 
other  rises  with  it.  The  same  extensor  spasm  occurs  when 
the  patient  attempts  to  stand,  and  it  often  enables  a  patient 
to  remain  erect  whose  voluntary  power  would  be  insuflBcient 
for  him  to  do  so  were  he  not  aided  by  the  spasm. 

In  some  cases,  especially  during  sleep,  flexor  spasm  predo- 
minates, and  the  hip  and  knee  joints  become  strongly  flexed. 
On  what  the  difference  in  the  form  of  spasm  depends  we  do 
not  yet  know.  Spasm,  especially  flexor  spasm,  was  formerly 
regarded  as  evidence  of  "  chronic  meningitis,"  because  acute 
meningitis  is  accompanied  by  spasm.  In  many  of  these  cases, 
however,  there  is  no  other  evidence  of  meningeal  disease. 

Occasionally  spasm  occurs  in  violent  paroxysms,  first  tonic, 
and  then  clonic,  excited  by  slight  peripheral  impressions,  and 
in  some  cases  apparently  spontaneous — the  "  spinal  epilepsy" 
of  Brown-S<^uard.  I  think,  however,  that  the  resemblance 
to  an  epileptic  paroxysm  is  superficial,  and  that  the  quick 
clonic  spasm  depends  on  precisely  the  same  conditions  as 
the  ankle  clonus.  The  peripheral  impression  excites  tonic 
spasm ;  as  this  is  passing  off,  the  tension  on  the  imperfectly 
relaxed  muscle  is  sufficient  to  develop  clonic  contractions, 
just  as  does  the  passive  tension  in  the  ordinary  method  of 
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obtaining  the  ankle  clonus,  and  so  we  have  a  series  of 
quick  clonic  contractions  sucoee<ling  tonic  spasm.  The  effect 
is  most  conspicuous  in  the  quadriceps  extensor  of  the  knee. 
Sometimes  the  initial  tonic  spasm  is  slight,  and  the  spasm 
consists  entirely  of  clonic  spasm.* 

Thus  these  spasmodic  phenomena  indicate  integrity  of  the 
reflex  loops  and  functional  over-activity  of  the  reflex  centres. 
This  over-action  may  be,  in  acute  cases,  the  result  of  menin- 
geal inflammation  ;  in  chronic  coses  it  is  the  effect  of  disease 
above,  in  the  lateral  columns,  the  degeneration  of  which 
extends  down  to  the  lower  centres,  but  does  not,  apparently, 
invade  them.  The  gradual  development  of  the  over-action 
indicates  that  it  is  the  result,  in  most  cases,  of  changes 
consequent  on  this  degeneration.  In  what  those  changes 
consist  we  do  not  know.  The  excessive  reflex  action  gra- 
dually leads  to  what  may  be  termed,  if  the  expression  is 
permissible,  a  functional  hypertrophy  of  the  centres,  causing 
persistent  and  extreme  spasm.  How  far  this  is  due  to  a 
condition  of  "irritation"  propagated  from  above,  we  do  not 
know,  btit  I  do  not  think  that  the  ossimiption  is  necessary, 
or  justified  by  the  facts. 

Simple  rigidity  of  muscles,  varying  too  little  to  be  termed 
spasm,  occurs  also  in  some  forms  of  disease  of  the  cord,  espe- 
cially in  oases  of  muscular  atrophy  (degeneration  of  the 
anterior  comua),  and  is  due  (according  to  Charcot)  to  simul- 
taneous degeneration  in  the  lateral  columns.  Fixed  contrac- 
tion of  muscles  occurs  also  in  the  antagonists  of  paralysed 

*  It  may  be  well  to  state  the  g^unds  on  which  this  opinion  is  based.  In 
eases  in  which  the  superficial  and  deep  reflexes  are  in  great  exceaa,  and  the 
ankle  clonus  readily  excited,  a  touch  on  the  sole  may  caose  general  tonic 
■paam,  and  as  this  is  passing  off  there  may  be  a  series  of  clonic  contractions 
in  the  calf  muscles,  exactly  similar  to  the  ankle  clonus,  no  passive  flexion  of 
the  ankle  having  been  made.  They  evidently  result  from  the  effect,  on  the 
relaxing  muHcle,  of  the  teniiion  produced  by  the  preceding  clonic  coDtraotioB. 
Ag^aiu,  in  a  patient  now  under  my  care,  when  tonic  spasm  has  been  exoitad 
in  a  leg,  sudden  brief  tension  on  the  extensors  of  the  knee  excites  a  setiea 
of  quick  clonic  contractions  in  these  moacles,  which  continue  for  a  few 
seconds,  the  limb  being  left  alone.  The  spasm  exactly  resembles  that  of 
ordinary  spinal  epilepsy. 

It  is  necessary  to  mention  that  the  term  "  spinal  epilepsy  "  has  been 
applied  in  Franco  to  the  ankle  olonos. 
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muscles,  but  now  and  then  as  a  result  of  over-action  from 
central  disease.  As  a  consequence  of  this  the  knees  may 
become  flexed  or  the  heels  drawn  up.  The  latter  form  of 
rigidity,  dependent  on  a  primary  over-action,  is  always  asso- 
ciated with  more  or  less  general  spasm  in  the  limb — an 
important  distinction  from  the  condition  in  which  such 
shortening  is  due  to  the  paralysis  of  the  opponents  of  the 
contracted  muscles.  Persistent  contraction  of  the  gastroc- 
nemii,  as  part  of  "  spastic  paraplegia,"  is  sometimes  seen 
in  adults,  but  is  more  common  in  children. 

Ill— INDICATIONS  OF  POSITION  OF  DISEASE  : 
ANATOMICAL  DIAGNOSIS. 

We  may  now  consider,  briefly,  how  the  symptoms  which 
we  have  studied  are  grouped  in  diseases  of  different  regions 
of  the  cord.  The  various  symptoms,  and  their  significance) 
have  already  been  considered  in  detail,  so  that  it  is  necessary 
only  to  mention  them.  Some  lesions  of  the  cord  affect  certain 
structures  (white  colimms  or  grey  matter)  in  a  considerable 
vertical  extent,  the  other  structures  being  normal.  Such 
affections  have  been  called  "  system  diseases."  Others,  again, 
are  very  limited  in  their  vertical  extent,  and  have  been 
termed  "  focal "  lesions.  The  latter  may  be  limited  to  one 
structure,  or  may  extend  through  a  considerable  transverse 
extent,  even  through  the  whole  thickness  of  the  cord — "  total 
transverse  lesions."  The  lesions  which  affect  certain  struc- 
tures only,  whether  extensive  system  diseases  or  limited  focal 
diseases,  are  called  "  partial  lesions,"  and  it  is  convenient  to 
commence  with  these. 

1.  Antero-lateral  White  Columns. — Disease  of  the  antero- 
lateral white  oolimins  causes  loss  of  voluntary  power  below 
the  lesion,  descending  degeneration  in  the  pyramidal  tracts, 
and  over-action  of  the  lower  centres.  This  over-action  may 
be  manifested  only  as  excessive  knee  reflex  and  developed 
ankle  clonus,  or  it  may  increase  from  this  to  spasm  and 
rigidity — spastic  or  spasmodic  paraplegia.  There  is  no 
A^iisting  imless  the   degeneration  extends  fi-om   the*  lateral 
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oolimins  to  the  anterior  comua.  Then  we  have  a  com- 
bination of  spasm  and  wasting  in  which,  if  the  comual 
degeneration  proceeds,  the  8])asm  and  rigidity  may  lessen 
as  the  oomua  suffer.  In  disease  limited  to  these  columns 
(at  any  rate,  when  the  disease  is  limited  to  the  pyramidal 
tracts)  there  is  no  loss  of  sensation  or  inco-ordination. 
These  s^miptoms  of  "  spasmodic  paraplegia  "  may  arise  from 
a  primary  degeneration  in  the  lateral  columns,  limited 
thereto ;  but  such  cases  are  extremely  rare,  and  in  the 
majority  the  disease  is  a  focal  lesion  more  or  less  extensive  at 
some  level  in  the  dorsal  or  cervical  cord,  and  the  degeneration 
in  the  lateral  columns  is  secondary.  The  e\'idenoe  of  the 
latter  form  is  afforded  (1)  by  the  circumstance  that  the 
symptoms  came  on,  in  the  first  instance,  suddenly  or  rapidly, 
primary  sclerosis  being  alwa^'s  gradual  in  onset,  and  a  lesion 
which  occurs  in  short  time  is  always  "  focal " ;  (2)  the 
evidence  which  may  generally  be  discovered  that  there  has 
been  at  some  time,  or  is  in  some  region,  damage  which 
extends  beyond  the  lateral  columns.  The  proof  of  tliis  is 
the  implication  of  sensation,  or  the  interference,  at  the  level  of 
the  lesion,  with  the  central  functions  of  the  cord.  We  are 
only  justified  in  diagnosing  a  primary  sclerosis  of  the  lateral 
columns  when  we  can  find  no  such  evidence  or  history  of 
a  wider  focal  lesion,  and  when  the  affection  came  on  very 
gradually.  We  must  remember  also  that  descending  lateral 
sclerosis,  with  secondary  spasmodic  phenomena  in  the  limbs, 
may  even  result  from  damage  to  the  motor  tracts  above 
their  decussation — in  the  medulla,  the  pons,  or  the  motor 
parts  of  the  cerebral  hemispheres.  It  occasionally  residta 
from  bilateral  damage  to  the  surface  of  the  brain  during 
difficult  birth. 

Certain  lesions  may  damage  the  motor  tracts  slightly, 
and  impair  conduction  in  a  peculiar  way,  rendering  it 
apparently  imequal  in  different  fibres.  As  a  consequence, 
the  muscular  action  is  imequal  in  different  muscles,  and 
instead  of  a  balanced  co-ordinated  movement,  we  have  an 
unbalanced  jerky  movement.  This  is  seen  especially  when 
irregular  islets  of  sclerosis  affect  the  cord — disseminated  or 
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insular  sclerosis ;  and  according  to  the  researches  of  Charcot 
it  appears  that  this  irregular  conduction  is  the  result  of  the 
unequal  wasting  of  the  medullary  sheaths,  the  axis  cylinders 
remaining.  A  precisely  similar  symptom  may  result  from 
pressure  on  the  motor  tract — as  by  a  growth.  Not  rarely 
this  "  disseminated  "  or  "  insular  "  sclerosis,  in  one  region, 
is  combined  with  a  system-degeneration  in  another.  An 
occasional  combination,  for  instance,  is  the  jerking  move- 
ment (from  cervical  insular  sclerosis)  in  the  arms,  and  weak- 
ness with  spasm  (from  lumbar  lateral  sclerosis)  in  the  legs. 
In  such  cases  it  is  probable  that  the  lateral  sclerosis  is  simply 
"  descending,"  the  result  of  the  damage  to  the  pyramidal 
tract  by  the  insular  sclerosis.  It  must  be  remembered  that 
insular  sclerosis  may  cause  merely  loss  of  power,  and  equal, 
not  irregular,  impairment  of  conduction,  especially  when  it 
occurs  in  the  dorsal  region.  In  such  a  case  we  may  be 
imable  to  distinguish  its  symptoms  from  those  of  a  diffuse, 
widely-spread  degeneration. 

2.  Posterior  Columns. — In  disease  of  the  posterior  columns 
there  is  interference  with  co-ordination  without  loss  of 
power;  excentric  pains,  impaired  sensation,  and  diminution 
of  reflex  action,  in  consequence  of  the  implication  of  the 
sensory  roots.  All  these  symptoms  depend  on  disease  of 
the  postero-extemal  columns  (posterior  root-zone).  Disease 
of  the  poster©  -  median  column  gives  rise  to  no  known 
symptoms. 

The  posterior  columns  may  be  damaged  by  any  patho- 
logical process  :  they  are  frequent  seats  of  primary  degenera- 
tion (sclerosis),  the  condition  which  constitutes  the  common 
form  of  locomotor  ataxy.  The  symptoms  of  this  disease 
usually  present  the  following  order  —  loss  of  the  deep 
reflexes,  pains,  inco-ordination,  diminution  of  sensation, 
loss  of  sexual  power,  and  of  the  superficial  reflexes,  affec- 
tion of  the  sphincters,  and  occasionally  interference  with 
the  nutrition  of  bones  and  joints. 

There  is  no  loss  of  motor  power  or  wasting  as  long  as  the 
disease  remains  limited  to  the  posterior  colimms.  It  may, 
however,  extend  forwards  into  the  anterior  comxia^  causing 
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miiaciilar  atrophy  and  weakness  to  be  conjoined  with  the 
ataxy.  Or  the  lateral  columns  may  be  affected  at  the  same 
time  as  the  posterior :  we  then  have  weakness  as  well  as 
ataxy,  but  no  wasting.  The  disease  of  the  lateral  oolurans 
causes,  as  I  have  just  stated,  increase  of  the  deep  reflexes, 
and  this  increase  may  thus  co-exist  with  inco-ordiuation, 
the  damage  to  the  posterior  roots  being  i)erhap8  irregular 
in  these  coses.  Thus  we  may  have  the  anomaly  of  ataxy 
with  excess  of  the  knee  reflex  instead  of  its  loss,  and  >vith 
the  front-tap  contraction  obtainable,  and  even  the  ankle 
clonus. 

An  important  fact  to  remember  regarding  the  posterior 
columns  is  their  proneness  to  degenerate  :  they  recover  less 
readily,  and  degenerate  more  readily,  than  any  other  part  of 
the  cord.  A  lesion  in  one  spot  may  set  up  a  degeneration 
which  ultimately  involves  them  in  their  whole  extent. 
Damage  affecting  the  whole  thickness  of  the  cord  may  pass 
away  from  the  rest,  and  persist  in  the  posterior  oolunms, 
and  even  spread  there.  In  such  a  case  we  have  ataxy 
succeeding  loss  of  power.  Movement  returns,  but  without 
co-ordination. 

3.  Anterior  Comua. — The  anterior  comua  contain  the 
motor  nerve-cells,  wliieh,  as  I  have  said — (1)  influence  the 
nutrition  of  the  motor  nerve  fibres  proceeding  from  them, 
and  consequently  that  of  the  muscles ;  (2)  constitute  a 
link  in  the  path  of  the  voluntary  impulse  from  the  brain  to 
the  muscles ;  (3)  form  part  of  the  reflex  loop,  probably  also 
of  the  reflex  centre,  with  wliich  the  muscles  are  connected. 

Hence  we  have,  as  the  result  of  disease  of  the  anterior 
comua — (1)  degeneration  of  the  motor  nerves  and  wasting 
of  the  muscles;  (2)  loss  of  voluntary  power,  t.f.,  paralysis 
of  those  muscles;  (3)  interference  with,  or  arrest  of,  the 
reflex  actions  in  which  these  muscles  take  part. 

The  extent  of  these  symptoms,  whether  they  are  imi- 
lateral  or  bilateral,  affect  many  muscles  or  few,  will  depend 
strictly  on  the  extent  of  the  disease  in  the  spinal  cord. 

Of  the  three  symptoms,  the  musciUar  wasting  is  incom- 
parably  the   most   important.     Paralysis  may   result    from 
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disease  elsewhere  in  the  motor  tract,  e.g.y  disease  of  the 
lateral  column  higher  up.  Loss  of  reflex  action  may  depend 
on  disease  elsewhere  in  the  reflex  loop,  e.g.,  disease  of  the 
sensory  fibres  in  or  outside  the  cord.  But  muscular  wasting 
is  due  only  to  a  lesion  of  the  motor  cells,  or  to  a  lesion 
of  the  nerves  cutting  the  muscles  off  from  the  influence  of 
these  cells.  In  most  cases  we  are  able  to  exclude  the 
latter  (by  indications  presently  to  be  mentioned) :  the  state 
of  muscular  nutrition  comes  tlius  to  be  of  the  highest 
importance  as  indicative  of  the  state  of  the  anterior  comua 
of  the  cord.  To  learn  their  condition  further,  we  as- 
certain the  electrical  excitability  of  the  nerves  and  muscles, 
according  to  the  principles  already  laid  down. 

Whenever  we  find  wasting,  and  infer  that  there  is  disease 
of  the  anterior  comua,  we  have  next  to  observe  whether  the 
weakness  and  wasting  are  proportioned,  i.e.,  whether  the 
weakness  is  only  such  as  the  affection  of  the  grey  matter 
will  account  for,  or  whether  it  is  in  such  excess  as  to 
indicate  other  disease  in  the  motor  tract. 

Disease  of  the  anterior  comua  is  often  combined  with 
disease  of  the  lateral  (pyramidal)  columns  similar  to  the 
descending  degeneration.  Charcot  believes  that  in  these 
cases  the  degeneration  in  the  lateral  column  is  primary, 
its  symptom,  muscular  rigidity,  preceding  the  symptom  of 
the  comual  disease,  muscular  wasting,  and  he  terms  the 
affection  "lateral  amyotrophic  sclerosis."  It  is  possible, 
however,  that  this  position  will  need  reconsideration,  and 
that  the  degeneration  in  the  lateral  colimms  is,  sometimes 
at  least,  secondary  to,  or  simultaneous  with,  the  disease  in 
the  comua.  It  often  spreads,  however,  beyond  the  fibres 
related  to  the  degenerated  comua,  and  so  may  cause  weak- 
ness and  spasm  in  the  limbs  below  the  seat  of  the  muscular 
atrophy.  Thus  we  have  wasting  in  the  arms,  and  weakness 
with  spasm  in  the  legs,  and  even,  as  I  have  seen,  wasting 
in  the  shoulder  muscles,  and  weakness  without  wasting 
in  the  hands. 

A  lesion  of  the  anterior  comua  never,  per  se,  affects 
sensation.      Acute  lesions  in  this  situation  may,  .however, 
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disturb  adjacent  sensory  ports  (posterior  oomu  or  sensory 
tnut),  and  so  cause  "  excentric  "  pains,  often  rheumatic  in 
chjiracter.  •»  Actual  loss  of  sensation,  with  wasting,  [xnnts, 
especially  if  irregular  in  distribution,  to  damage  to  the 
nen'e-roots  rather  than  to  the  cord  itself. 

4.  Unilateral  Lesiom. — These  interfere  with  the  conduction 
of  the  motor  impulse  on  the  same  side  as  the  lesion,  and 
80  cause  weakness  in  one  side,  "hemi-i)ai*aplegia"  or  "spinal 
hemiplegia,"  and  often  descending  unilateral  sclerosis  \*'ith 
its  s^Tiiptoms  in  the  affected  leg.  AVhether  there  is  weakness 
of  the  other  leg  (if  the  lesion  is  strictly  unilateral)  will 
depend  on  the  number  of  p^Tamidal  fibres  which,  in  the 
"direct  p}Tamidal  tract,"  have  not  deeu.s8ated  at  the  seat 
of  the  lesion ;  and  this  varies,  as  we  have  seen,  in  different 
individuals.  It  must  be  remembered,  however,  that  in  uni- 
lateral lesions,  the  opposite  half  of  the  cord  is  often  slightly 
damaged,  and  the  symptoms  are  therefore  rarely  strictly 
limited  to  one  leg.  Sensation  is  affected  on  the  opposite 
side  to  motion,  but  not  quite  up  to  the  level  of  the 
lesion,  because  the  decussation  of  the  sensory  tract  is  not 
immediate,  but  occurs  a  little  above  the  place  at  which 
the  nerves  enter  the  cord.  Sometimes,  however,  sensation 
is  affected  on  the  same  side  as  motion.  This  is  often  the 
case  when  the  paralysis  affects  the  leg  only,  and  probably 
the  lesion  is,  in  such  cases,  so  low  as  to  impair  the  sensory 
fibres  before  their  decussation. 

5.  Total  Transverse  lesions. — A  total  transverse  lesion  of 
the  oord,  at  any  level,  however  limited  in  vertical  extent, 
separates  all  parts  below  the  lesion  from  the  brain,  and 
hence,  so  far  as  \\'ill  and  perception  are  concerned,  pro- 
duces the  same  effect  as  if  the  whole  of  the  conl  below 
tlie  lesion  were  destroyed.  A  section  across  the  cord  in 
the  middle  of  the  cen-ical  enlargement,  for  instance, 
paralyses  all  parts  below  the  neck.  Hence  the  extent  of 
the  paralysis  indicates  only  the  upward  extent  of  the 
lesion.  This  is  also  indicated  by  the  position  of  the 
girdle  pain,  or  zone  of  hj-penostheeia,  which  is  due  to  the 
initation   of   the   sensory  roots   in  the  lowest   part   of   the 


St.-mastoft 
Trapezius 

>Diaphragm 

>Rerratu8 
J  Shoulder"! 

Arm        f  mus. 

Hand      J 
(ulnar  lowest) 


.Intercostal 
Muscles 


Abdominal 
Muscles 


Flexors,  hip 

Extensors,  knee 
>Addacton' 


LAbductors 


hip 


•  I  ExtensorK?)^ 
Flexors,  knee  (?) 

^Muscles   of   leg 
moving  foot 

'erineBlsnd  Anal 
muscles 


^Oliitesl 


Ankle  donu* 
Plantar 


inner  side 
Leg,  inner  side 
Buttock,  lower 
part 

Back  of  Thigh 

and  1 .  except 
l.Footj"«'«"P*rt 

\Ferinetui  and 
/    Anus 

}  Skin  from  ooooyz 
to  anus 


FlO.    14. — DlAORAM     AND    TaBLE     6HOWIXO     THE     APPROXIMATE     RELATION    TO 

THE  Spinal  Nebves  of  the  Various  Motor,   Sensory,  ajtd  Reflex 
FuNCTIONB  OP  THE  SpiNAL  CoSD.      {From  niintoiuiral  and  patjwlofjical  data.) 


>Neck  and  Scalp 
>Xeck  and  Shoulder 


Shoolder 

•Arm 

Hand 


Front  of  Thorax 
^Ensiform  area 


Abdomen 
(UmbiUcus  10th) 


I  Buttock,  upper 
J     part 

lOroin  and  scrotmn 

J     (front) 

^  ''outer  side 


•Thigh' 


front 


•Scapular 


•Epigastric 


Abdominal 


Cremasteric 


\Kn«e  rtfUx 


ANA1X)M1CAL   DIAGNIMIS.  53 

upj>or  segment — on  important  indication  when  the  lesion  is 
in  the  dorsal  region,  where  the  precise  limitation  of  motor 
weakness  may  be  recognized  Mith  difficulty. 

It  is  imi>ortant,  however,  to  know  the  symptoms  which 
occur  in  disease  at  different  levels.  These  are  shown  in 
the  accompanying  diagram  and  table  (Fig.  14),  and  may 
be  understood  from  the  following  de8C'rij)tion.  The  indi- 
cation of  the  upper  level  of  the  lesion  is  afforded  by  the  loss 
of  the  motor  and  sensory  functions,  shown  in  the  first  two 
columns.  The  lowest  nerves  supply  the  anus  and  perineum. 
The  nen'es  which  supply  the  skin  and  muscles  of  the  leg 
and  foot  arise  from  the  Ist  to  the  3rd  sacral  nenes,  and 
are  damaged  by  a  lesion  involving  the  lower  part  of  the 
lumbar  enlargement.  We  must  remember,  however,  that 
the  skin  on  the  inner  side  of  the  leg  is  not  supplied 
from  this  source,  and  so  may  escai^  when  the  outer 
part  of  the  leg  and  back  of  the  tliigh  have  lost 
sensation.  In  the  middle  of  the  lumbar  eidargement,  we 
have  the  nerves  arising  which  enter  the  lumbo-sacral  conl, 
and  these  are  probably  destined  for  the  flexors  of  the  knee, 
and  for  the  hip  muscles  which  are  supplied  by  the  sacral 
])lexus,  the  gluteal,  the  quadratus  and  gemelH,  and  the 
skin  of  the  lower  part  of  the  gluteal  region.  These  parts 
then  will  be  paralysed  by  disease  in  the  middle  of  the 
lumbar  enlargement,  while  the  muscles  and  skin  in  the 
front  of  the  thigh  are  unaffectetl.  The  latter  suffer  when 
the  disease  affects  the  upper  part  of  the  limibar  enlarge- 
ment, the  origin  of  the  anterior  crural  (rectus,  etc.),  and 
obturator  (adductors).  The  skin  on  the  upi>er  and  outer 
parts  of  tlie  thigh  loses  sensibility,  with  the  part  mljjiccnt 
to  the  scrotum,  and  in  the  groin,  only  when  the  disease 
damages  the  highest  part  of  the  lumbar  enlargement, 
from  which  the  first  three  limibar  ner\es  arise,  and  then 
the  flexors  of  the  hip  become  paralysed.  In  pi'op)rtion 
as  the  disease  is  higher  in  the  dorsid  n'gion,  we  have 
tlie  symptoms  ascending  higher  up  the  tnuik,  ami  marking 
accurately  the  height  of  the  lesion  by  the  loss  of  cutaneous 
sensibility,  and  by  the  imiMunnent— first,  of  the  abdominal 
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muscles,  and  then  of  the  intercostal  muscles.  The  umbilicus 
corresponds  to  the  10th  dorsal  nerves,  and  the  ensi- 
form  area  to  the  6th  and  7th.  AVhen  the  disease  reaches 
the  lowest  part  of  the  cervical  enlargement  (the  Ist 
dorsal  ner\'e8),  we  have  the  first  symptoms  in  the 
upper  extremity  ;  but  these  are  not,  as  might  be 
expected,  in  the  muscles  moving  the  shoulder  joint,  but 
in  the  hand.  The  first  nimibness  is  complained  of  in 
the  little  finger,  and  the  first  weakness  is  in  the  intrinsic 
muscles  of  the  hand.  Ascending  higher,  the  sjymptoms 
pass  up  the  arm  with  some  imiformity,  and  without 
respect  to  ner\'e  distribution.  "When  the  middle  of  the 
cervical  enlargement  is  reached  (the  5th,  6th,  7th  cer\ical), 
the  shoulder  muscles  and  the  serratus  magnus  become 
paraly8e<l,  and  there  ls  general  loss  of  power  and  sen- 
sation and  anaesthesia.  Above  the  level  of  the  6th  pair, 
the  trapezius  and  stemo-mastoid  become  weakened,  for  the 
fibres  of  the  spinal  accessory  which  supply  them  undoubtedly 
arise  from  this  part  of  the  cord.  At  the  4th  and  5th 
cervical  the  lower  part  of  the  neck  becomes  anaesthetic, 
and  the  diaphragm  ceases  to  act.  Here  our  localization 
might  cease,  for  total  transverse  lesions  at  this  spot  neces- 
sarily cause  death.  But  limited  lesions  may  occur  higher 
up,  and  then  we  have  complete  powerlessness  of  the  muscles 
moving  the  head,  upper  part  of  trapezius  and  stemo-mastoid, 
and  other  muscles  attached  to  the  occipital  bone,  and  inter- 
ference with  sensation  in  the  neck  and  parts  of  the  head, 
which  are  not  supplied  by  the  5th  nerve. 

The  extent  downwards  of  the  lesion,  its  vertical  extent, 
is  thus  not  indicated  by  the  impairment  of  its  conducting 
functions,  the  motor  or  sensory  paralysis;  and  to  learn 
this  we  have  to  examine  the  functions  of  the  cord  as  a 
central  organ,  and  to  ascertain  how  far  they  are  impaired 
in  the  paralysed  region — to  examine  especially  muscular 
nutrition  and  reflesH'"(  "f.ion.  The  state  of  muscidar  nutri- 
tion and  irritability  int^ates  how  far  the  anterior  comua 
are  impaired,  and  the  latter  shows,  as  I  have  explained 
(p.  '34),  whether  thoy  ai'e  involved  in  the  primary  iesion  or 
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are  affectwl  secondarily.  The  relation  of  the  several  groups 
of  muscles  to  the  cord  is  shown  in  the  first  column  of  the 
table.  The  integrity  of  reflex  action  indicates  the  integrity 
of  the  reflex  looj>8,  and  the  study  of  the  superficial  reflexes 
of  the  trunk  is  esj>ecially  instructive  in  this  resiKXit.  The 
series  of  reflexes  and  the  relation  of  each  to  the  cord,  is 
shoAMi  in  the  third  column  of  the  table.  Excess  of  superficial 
reflex  action  indicates  withdrawal  of  the  cerebral  control- 
ling influence  of  the  reflex  centres,  and  marked  excess  of 
the  deep  reflexes  suggests  the  existence  of  a  descending 
degeneration  in  the  lateral  colmnns. 

ir.— INDICATIONS  OF  NATURE  OF  DISEASE : 
PATHOLOGICAL  DIAGNOSIS. 

The  last  part  of  our  subject  remains  for  consideration — the 
elements  of  the  pathological  diagnosis,  by  which,  haWng 
ascertained  the  seat  of  the  lesion,  we  en<Jeavour  to  learn 
its  natiure.  To  do  this,  we  attend,  first  to  the  way  the 
sjTiiptoms  come  on  and  develope;  secondly,  to  the  position 
and  distribution  of  the  lesion ;  thirdly,  to  any  casual  or 
associated  c<mditions  which  may  be  present. 

"We  may  group  the  primary  morbid  states  into  the  fol- 
lowing forms: — 

{a)  Vascular  lesions;  rupture  of  vessels,  causing  hemor- 
rhage ;  occlusion  of  vessels,  from  thrombosis  or  embolism 
(the  latter  being  very  rare). 

{b)  Inflammation  ;  "  myelitis,"  acute  or  clironic,  causing 
softening.  It  is  common  to  call  all  fonns  of  softening 
"  myelitis";  we  do  not  yet  know  how  far  they  are  originally 
inflanmiatory,  or  are  set  up,  aa  in  the  brain,  by  vascular 
occlusion. 

(c)  Degeneration,  or  "  sclerosis,"  in  which  the  ner>*e-fibres 
waste,  and  the  connective  tissue  (neuroglia)  overgrows. 

The  term  '*  sclerosis"  is  inaccurate  etymologically,  since 
the  i»art  altered  by  increase  of  connective  tissue  elements 
is  often  softer  than  normal,  but  the  term  seems  to  be 
firmly    r<K)tcd.      In    some    cases    the    change    appcjirs    to 
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commence  in  the  nerve-fibres,  in  others  in  the  connective  tissue. 
Some  forms  of  degeneration  pass  by  gradations  into  chronic 
iiiflanmiation  (here  as  elsewhere),  and  the  term  "chronic 
myelitis"  is  sometimes  applied  to  the  slow  degenerative 
forms.  On  the  other  hand,  the  condition  of  "  sclerosis" 
may  result  from  inflammation.  The  term  is  thus  used  in 
two  senses,  to  indicate  a  pathological  process,  and  a  patho- 
logical condition  which  may  result  from  more  than  one 
mojbid  change.  Here  the  term  will  be  used,  when  unquali- 
fied, to  designate  the  process. 

(d)  Pressure  from  without,  by  inflammatory  swelling  of 
meninges,  or  by  displaced  bones,  or  by  growths. 

{e)  Growths  in  the  cord  itself. 

I.  We  have  first  to  consider  how  far  these  several  lesions 
can  be  distinguished  by  their  onset,  i.e.,  by  the  time  occupied 
in  their  development  to  a  considerable  degree  of  intensity. 
According  to  this,  we  may  divide  them  into  six  classes : 
those  in  which  the  onset  is  sudden,  instantaneous  or  nearly 
so ;  acute,  occupying  a  few  hours  to  a  few  days ;  subacute, 
developing  in  one  to  four  weeks ;  subchromc,  in  one  to 
two  months;  and  lastly,  the  chronic  cases,  which  may  be 
divided  into  those  occupying  two  to  six  months,  and  those 
occupying  six  months  and  upwards  in  their  onset. 

I  have  endeavoured  to  show  the  common  relation  of  the 
lesions  to  these  several  courses  in  the  following  table; — 
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A  lesion  of  sudden  oooiurence,  developing  symptoms  in 
the  course  of  a  few  minutes,  is  always  vascular ;  commonly 
haemorrhage,  perhaps  sometimes  vascular  obstruction.  But 
a  vastrular  lesion  may  occupy  a  somewhat  longer  time  in 
development — a  few  hours  or  days.  In  acute  and  subacute 
inflammation  the  symptoms  come  on  in  the  ooiirse  of  a 
few  hours,  a  few  days,  or  a  week  or  two.  Chronic  inflam- 
mation occupies  from  a  few  weeks  to  a  few  months. 
Degeneration,  in  which  there  is  no  adequate  evidence  of 
any  inflammatory  process,  occupies  many  months,  or  it 
may  be  years.  The  symptoms  produced  by  gro^*!!^  or 
simple  pressure  (traumatic  causes  excluded)  are  never 
sudden  or  very  acute,  and  rarely,  if  ever,  very  chronic, 
the  time  occupied  by  the  development  of  the  symptoms 
varying,  according  to  the  nature  of  the  cause,  from  a  fort- 
night to  six  mouths. 

It  is  necessary  to  consider,  however,  not  merely  the 
whole  time  occupied  by  the  development  of  the  disease, 
but  also  the  imiformity  of  its  course.  Two  or  more  forms 
of  lesion  may  concur.  An  initial  myelitis,  for  instance, 
may  lead  to  a  secondary  degeneration ;  and,  on  the  other 
hand,  in  degenerated  tissues  sudden  vascular  lesions  occa- 
sionally occur.  So  the  whole  course  of  the  disease  must 
be  ascertained  before  an  inference  is  drawn. 

The  onset  and  course  of  the  s^Tuptoms  thus  sometimes 
enable  us  to  decide  at  once  that  a  lesion  is  of  a  given 
character,  as  that  one  which  occurs  instantly  is  vascular,  or 
that  one  which  takes  years  for  its  development  is  degenera- 
tive. More  frequently  they  enable  us  to  exclude  certain 
morbid  processes,  and  to  restrict  the  possible  lesion  to  two 
or  three  fonns.  For  in8tan(H»,  a  lesion  which  comes  on  in 
the  ceurse  of  a  few  hours  must  be  either  vascular  or  inflam- 
matory. Between  these  we  have  to  decide  by  attention  to 
other  indications. 

li.  In  actual  diagnosis  it  is  convenient  to  consider  next 
the  indication  afforded  by  the  position  and  distribution 
of   the   disease.     We  consider  what  diseases  occur   in   this 
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situation,  and  then  which  of  them  have  the  mode  of  onset 
which  has  been  ascertained.  As  I  said  at  the  outset,  this  in- 
dication of  seat  of  lesion  is  never  to  be  employed  alone — 
never,  except  in  subordination  to  a  careful  study  of  the  mode 
of  onset  and  course. 

The  grey  matter  of  the  cord  is  the  most  frequent  seat  of 
haemorrhage.  Either  grey  or  white  substance  may  be  the 
seat  of  inflammation  or  of  degeneration.  Pressure  or 
growths  usually  first  affect  the  white  columns,  but  may 
afterwards  involve  the  grey  matter. 

The  afPections  called  "  system-diseases,"  in  which  one 
system  of  structure  is  affected  through  a  wide  vertical 
extent  of  the  cord,  are  commonly  degenerative  in  nature  : 
such  are  lateral  sclerosis ;  posterior  sclerosis  (locomotor 
ataxy),  the  change  in  the  anterior  comua  which  leads  to  pro- 
gressive muscular  atrophy  (anterior  comual  degeneration). 
These  processes  probably  begin  in  the  nerve  elements.  On 
the  other  hand,  lesions  which  have  a  limited  vertical  extent 
— "  focal  lesions  "  —  are  commonly  the  result  of  processes 
which  may  be  either  acute  or  chronic,  but  begin  outside 
the  nerve  elements,  in  the  connective  tissue,  vessels,  etc. 
8uch  are  hsemorrhages,  foci  of  myelitis,  spots  of  "  insular " 
sclerosis,  growths,  and  pressure  from  without. 

But  this  distinction  cannot  be  employed  except  after  due 
consideration  of  the  mode  of  onset.  Scattered  acute  focal 
lesions,  for  instance,  may  be  widely  distributed  in  the  same 
structure,  and  produce  symptoms  limited  to  certain  func- 
tions, but  of  wide  extent,  and  simulating — indeed,  consti- 
tuting— a  "system-disease."  Thus  I  have  seen  sub-acute 
symmetrical  myelitis  of  the  anterior  comua  in  the  limibar 
and  cervdcal  enlargement  cause  paralysis  and  atrophy  in  all 
foTir  extremities,  the  upper  parts  of  the  limbs  being  normal. 
Again,  a  small  focal  lesion  may  be  limited  to  one  structure, 
and  cause  s3Tnptom8  confined  to  one  function.  Thus  we  may 
have  an  anterior  comual  myelitis,  or  a  columnal  myelitis, 
lateral  or  posterior,  giving  rise  to  limited  symptoms — local 
muscular  atrophy,  imilateral  paralysis,  or  local  ataxy. 
L.'istly,  many  "focal  lesions"  may  give  rise  to  secondary 
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system-degenerationB.  A  fociis  of  myelitis  in  one  lateral 
cohimn  may  oaiise  doscending  dogonoration  in  the  whole 
lateral  oohmm  below,  with  its  attendant  spasmodic  symp- 
toms. Indeed,  so  tme  is  this,  that,  as  we  have  seen,  lateral 
toleroais  is  one  of  the  rarest  of  primary  lesions — is  almost 
always  secondary  to  a  limited  focal  lesion.  In  all  these 
oases,  however,  attention  to  the  mode  of  onset  will  prevent 
error. 

The  combination  of  mode  of  onset  with  seat  of  lesion 
sometimes  helps  us  in  a  more  direct  manner,  especially  in 
the  case  of  growths  and  compression.  The  characteristics  are 
their  limited  vertical  extent,  gradual  onset,  and  slow  invasion 
of  parts  adjacent  to  that  first  affected,  on  tlie  same  level ; 
one  leg,  for  instance,  is  affected,  and  then  the  other. 

There  is  a  rare  fonn  of  jwiralysis,  in  which  the  functions 
of  the  cord  are  progressively  impaired  from  below  upwards, 
until,  in  the  course  of  a  few  days,  death  residts  from  inter- 
ference with  respiration.  In  these  cases  of  "  acute  ascending 
paralysis,"  as  they  are  called,  no  lesion  of  the  cord  has 
usiudly  been  discovered,  and  their  exact  nature  is  miknown. 
In  one  case  of  the  kind,  I  found  luemorrhage  outside  the 
dura  mater  compressing  the  cortl.  It  is  jUMwible  that  this 
lesion  has  been  overlooked  in  other  cases,  on  account  of  the 
amoiuit  of  blmnl  always  found  in  this  situation  in  con- 
sequence of  the  dinsion  of  vessels  in  opening  the  canal, 
the  vessels  l>eing  always  gorged  from  the  mode  of  death 
and  i)08ition  of  the  Ixxly. 

m.  The  last  element  in  the  pathological  diagnosis  is 
the  detection  of  any  influence  which  can  be  regarded  as 
the  cause  of  the  disease  in  the  spinal  cord,  or  any  associated 
condition  which  may  indicate  an  active  morbid  pnM-etw. 
We  have  seen  that  the  motle  of  onset  may  help  us  to  limit 
the  prissible  disease  to  certain  forms  of  lesion  :  the  distri- 
bution of  the  affection  may  render  it  j>rolxible  that  it  is 
one  or  other  of  these  forms;  and  the  detection  of  a  cause 
of  disease  of  the  spinal  conl,  and  the  knowle<lge  <»f  the 
lesions  which  that  cause  produws.  luav  It.lp  us  fo  fl\  the 
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nature  of  the  lesion  still  further.  It  is  important,  there- 
fore, in  diagnosis  to  be  aware  of  the  several  effects  of  the 
common  causes  of  spinal  disease. 

1.  J%e  State  of  the  Vascular  System. — The  conditions  which 
favour  hoemorrhage  are  of  far  less  diagnostic  value  with 
regard  to  the  spinal  cord  than  with  regard  to  the  brain. 
Conditions  of  mechanical  congestion — heart  disease,  emphy- 
sema, etc. — favour  degenerative  changes  and  also,  probably, 
thrombosis.  The  state  of  the  vascular  system  which  is  asso- 
ciated with  chronic  kidney  disease  undoubtedly  favours 
degenerative  changes  in  the  cord,  the  occurrence  of  which 
has  been  demonstrated  by  Sir  William  Gull  and  Dr.  Sutton. 

2.  Scrofula  commonly  causes  spinal  disease  by  leading  to 
disease  of  the  bones  of  the  spinal  column ;  and  the  evidence 
of  this,  local  tenderness  or  irregularity  in  the  vertebral 
spines,  or  actual  curvature,  is  of  the  highest  diagnostic 
importance,  and  careful  and  repeated  examination  of  the 
bones  should  never  be  neglected  in  cases  of  obscure  spinal 
disease.  There  is,  perhaps,  no  error  in  diagnosis  which  is 
more  frequently  made,  or  which  results  in  graver  errors  in 
treatment,  than  the  non-recognition  of  disease  of  the  spinal 
bones.  It  is  important  to  remember  that  the  damage  to 
the  cord  may  occur  before  the  signs  of  bone  disease  are 
distinct :  hence  the  importance  of  repeated  examinations. 

In  bone  disease  the  cord  suffers  in  at  least  four  different 
ways  : — (a)  By  pressure  from  the  inflammatoiy  swelling  of 
the  bone  without  curvature.  The  effects  of  the  pressure 
may  lessen  as  the  curvature  comes  on.  {h)  By  pressure  in 
consequence  of  the  displacement,  the  bony  canal  being 
narrowed  by  the  angular  projection  of  the  bodies  over  which 
the  cord  is  stretched,  (c)  By  secondary  chronic  inflamma- 
tion, with  thickening,  of  the  dura  mater  (pachymeningitis), 
compressing  the  cord,  {d)  By  the  extension  of  an  acute 
inflammation  from  the  bone  through  the  membranes  to  the 
cord.  Hence  we  cannot,  because  we  find  evidence  of  bone 
disease,  immediately  conclude  that  the  cord  is  pressed  upon 
by  the  displaced  bone.  We  must  investigate  the  mode  of 
onset  of  the  symptoms  and  their  character,  and  infwr  from 
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these  the  character  of  the  disease  of  the  oord  according  to 
the  rules  now  given. 

In  recognizing  bone  disease  it  must  be  remembehed  that 
not  only  may  there  be  no  angular  cun-ature  imtil  long  after 
the  cord  has  suffered,  but  there  may  not  even  be  irregularity 
of  the  vertebral  spines.  There  is  often  pain  and  local  deep 
tenderness  to  be  elicited.  In  the  resulting  paraplegia  the 
excess  of  the  superficial  reflexes  is  often  an  early  and  con- 
spicuous s^Tuptom,  and  spots  of  aniesthesia  at  the  level  of 
the  bone  disease,  due  to  pressure  on  nerves,  may  sometimes 
be  found,  and  give  important  help  in  diagnosis. 

3.  Syphilis. — The  methods  by  which  s^-philis  oaiises 
disease  of  the  cord,  which  are  universally  recognized, 
are — 

{a)  The  growth  of  sjqjhilomata  springing  from  the  con- 
nective tissue,  the  membranes  or  tissue  in  the  fissures,  and 
invading  the  oord.  In  these  cases  we  have  symptoms 
var^'ing  in  character  according  to  the  position  of  the  growth, 
and  similar  to  those  produced  by  other  limited  lesions,  but 
always  of  gradiml  onset. 

{h)  By  chronic  meningitis,  with  thickening  and  pressure 
on  the  nerves,  and  sometimes  on  the  cord  also.  The  cha- 
racteristic symptoms  depend  upon  the  damage  to  both 
motor  and  sensory  nen'es,  the  former  cutting  off  the 
muscles  and  peripheral  nerves  from  the  influence  of  the 
motor  nerve-cells,  and  hence  causing  muscular  atrophy, 
very  similar  to  that  due  to  disease  of  the  grey  matter, 
but  differing  by  its  association  with  scattered  areas  of 
diminished  sensitiveness  of  the  skin.  The  interference 
with  the  reflex  loops  abolishes  reflex  action  in  the  part ; 
but  if  the  damage  is  confined  to  the  upper  part  of  the 
cord,  and  the  cord  itself  is  pressed  uiK)n,  there  may  be  an 
excess  of  the  reflex  action  on  the  lower  part. 

(r)  Syphilitic  disease  of  vessels  may  probably  lead  to 
acute  softening,  similar  to  that  in  the  brain.  S}'])hilitio 
subjects  may  become  suddenly  paraplegic,  and  it  is  probable 
that  it  is  by  tliis  mechanism,  although  the  fact  does  not 
at  present  rest  on  jwst-mortem  evidence. 
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All  the  above  lesions  originate  in  the  adventitial 
(adneural)  structures  ;  they  are  primarily  "  adneural" 
diseases.  There  is,  however,  a  considerable  mass  of  evidence 
to  show  that  (d)  diseases  which  originate  in  the  nerve 
elements  and  neuroglia,  primarily  "  neural "  diseases,  more 
or  less  degenerative  in  character,  may  be  a  late  effect  of 
syphilis.  I  believe  that  in  the  majority  of  cases  of  loco- 
motor ataxy,  i.e.,  of  primary  posterior  sclerosis,  there  is  a 
history  of  s^'philis.*  Anterior  comual  degeneration  (pro- 
gressive muscular  atrophy)  sometimes  occurs  after  consti- 
tutional syphilis,  and  so  also  do  the  symptoms  associated 
with  sclerosis  of  the  lateral  columns.  Moreover,  I  have 
seen  disseminated  sclerosis  (demonstrated  post-mortem) 
follow  constitutional  syphilis  in  a  manner  which  afforded 
the  strongest  evidence  of  a  causal  relationship.  In  these 
eases  of  degenerative  neural  disease  it  does  not  appear,  as 
far  as  we  can  tell,  that  the  anatomical  process  presents  any 
recognizable  difference  from  that  which  occurs  as  a  result 
of  other  causes ;  and  it  is  possible  that  the  relation  to 
syphilis,  although  effective,  may  not  be  direct. 

Although  not  strictly  a  fact  of  etiology,  I  may  remind 
you  that  the  effect  of  treatment  often  affords  an  important 
corroboration  of  the  diagnosis  of  syphilitic  disease.  If 
symptoms,  which  we  have  reason  to  suppose  are  due  to 
syphilitic  disease,  improve  rapidly  when  iodide  of  potassium 
or  mercury  is  given,  the  diagnosis  is  strongly  corroborated.! 
But  the  converse  of  this  is  not  equally  true.  A  disease  may 
be  due  to  syphilis,  and  no  improvement  be  obtained  from 

•  See  paper  on  "Syphilitic  Neuroses,"  "Brit.  Med.  Joiimal,"  March, 
1879.  In  this  paper  I  expressed  the  opinion  that  in  one  half  of  the  cases  of 
degenerative  locomotor  ataxy  (excluding  cases  of  gumnxata  in  the  posterior 
columns)  there  is  a  history  of  antecedent  syphilis.  The  same  opinion  has 
since  been  expressed  by  Erb.  I  now  think  that  this  is  considerably  below 
the  actual  proportion.  In  fourteen  cases  of  ataxy  which  have  come  under 
my  notice  since  the  paper  was  written,  eleven  had  had  chancres,  and  many 
had  presented  symptoms  of  constitutional  syphilis. 

t  Always  provided  the  symptoms  are  not  such  as  tend  to  lessen  spon- 
taneously. I  do  not  mention  this  exception  in  the  text,  because,  important 
as  it  is,  it  has  less  application  to  the  syphilitic  diseases  of  the  spinal  cord 
than  to  those  of  the  brain.  • 
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tpeoifio  treatment.  It  must  be  remembered  that  as  regards 
(a),  (6),  and  (r),  the  s^'philitio  ''adneural"  disease  causes 
neural  changes,  softening,  degeneration,  etc.,  which  are  not 
in  any  way  8>'^)hilitic,  but  are  sucli  as  would  result  from  any 
other  adneural  disease.  Under  some  conditions  (of  intensity, 
duration,  etc.),  the  recovery  of  the  nerve-tissue  may  be 
imi>o88ible,  even  though  the  s}'philitic  adneural  disease  be 
completely  removed.  Further,  the  diseases  of  the  class  (d) 
are  not,  except  in  the  earliest  stage,  benefited  to  any  marked 
extent  by  anti-sj-philitic  treatment. 

The  ejreiting  cames  of  disease  of  the  spinal  cord  some- 
times afford  diagnostic  indications.  Exposure  to  cold  may 
cause  acute  8\Tnptom8,  commonly  due  to  inflammatory 
softening — sometimes  focal,  sometimes  diffuse;  and  in  the 
latter  case  accompanied  by  symptoms  of  meningitis.  It 
may  also  cause  hcomorrhage.  It  is  especially  effective  in 
women  at  the  menstrual  period.  Repeated  exposure  may 
lead  to  degeneration,  especially  in  the  grey  matter. 

Acute  specific  diseases,  as  typhoid  fever,  are  occa- 
sionally followed  by  8i)inal  symptoms,  due  to  changes 
which  are  probably  of  the  luiture  of  subacute  inflammation. 
It  is  very  conmion  for  a  patient  after  t^^jhoid  fever, 
for  a  long  time,  sometimes  jx?rmanently,  to  suffer  from 
weakness  of  the  legs;  and  occasionally  during  the  course 
of  the  disease  acute  symptoms,  as  those  of  anterior  oomual 
myelitis,  may  occur. 

Sexual  excess  is  a  more  common  cause  of  transient 
functional  weakness  than  of  organic  disease. 

Traimiatic  influences  are  frequent  causes  of  cord  disease. 
The  cord  may  be  directly  pressed  upon  and  damaged  by 
displacement  or  fracture  of  the  vertebrao,  or  a  severe  con- 
cussion may  be  followed  by  slow  paralysis  at  an  inter\'al 
of  a  few  days  or  weeks.  In  sui'h  a  ciise  I  have  found,  post- 
mortem, numerous  minute  foci  of  chronic  inflammation, 
most  abundant  in  the  grey  matter.  Sometimes  a  still 
longer  intenal  elapses  between  the  injury  and  the 
paralysis.  In  such  cases  a  growth  or  patch  of  sclerosis 
appears  to  be  set  up  by  the  injury,   although  years  may 


64        THE  DIAGNOSIS  OF   DISEASES   OF  THE   SPINAL   CORD. 

pass  before  the  symptoms  reach   a  considerable  degree  of 
intensity.* 

These,  then,  are  the  chief  etiological  facts,  which,  taken 
in  conjimction'  with  mode  of  onset  and  distribution,  enable 
us  to  form  an  opinion  regarding  the  nature  of  the  lesion. 

To  sum  up:  In  examining  a  case  of  disease  of  the 
spinal  cord,  the  method  should  be  briefly  as  follows: — 
First  endeavour  to  ascertain  the  exact  seat  of  the  lesion; 
note  how  far  the  several  conducting  functions  of  the  cord 
are  impaired,  and  the  highest  level  of  their  impairment; 
then  ascertain  the  condition  of  the  central  functions,  espe- 
cially muscular  nutrition  and  irritability,  and  reflex  action, 
first  in  the  part  below  the  level  at  which  conduction  is 
impaired,  and  secondly  at  the  supposed  level  of  the  lesion : 
and  in  this  way  you  may  infer,  without  much  difficulty, 
what  is  the  extent  of  the  lesion  transversely  and  vertically. 
In  the  next  place  endeavour  to  ascertain  its  nature  by  con- 
sidering— first,  how  the  symptoms  came  on  and  developed ; 
secondly,  which  of  the  lesions  having  this  mode  of  onset 
and  development,  occur  in  the  region  affected ;  and  thirdly, 
which  of  them  are  produced  by  the  cause  or  causes  to  which 
the  disease  is  apparently  due. 

This  process  of  diagnosis  may  seem  somewhat  elaborate, 
and,  no  doubt,  a  practised  observer  does  not  always  con- 
sciously go  through  it.  But,  in  most  cases,  if  he  wish  to 
avoid  error,  he  goes  through  it  unconsciously,  and  no  step 
can  be  with  safety  dispensed  with.  We  may  thus,  in 
almost  all  cases,  arrive  at  an  exact  diagnosis  of  the  seat 
of  the  disease,  and,  in  a  large  number  of  cases,  of  its 
nature  also.  There  are,  however,  some  cases  with  respect 
to  which  the  diagnosis  of  the  nature  of  the  lesion  can  be 
approximate  only,  although  we  can  always  limit  it  to  one 
or  two  possibilities. 

•  An  instructive  instance  of  the  way  in  which  the  results  of  an  injury  of 
the  head  may  cause  both  growths  and  arterial  disease,  and,  years  later, 
syinptoms  both  chronic  and  acute,  will  be  found  recorded  in  the  author's 
"Medical  OphthnlmoKcopy,"  Case  4,  p.  248.  • 
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Junctional  Diseases. — We  may  now  understand  the  princi- 
ples of  the  diagnosis  of  the  "functional"  diseases  of  the 
cord.  They  are  of  two  classes.  The  symptoms  in  one  class 
are  confined  to  fimctions  which  have  to  do  with  will— con- 
sciousness ;  there  is  loss  of  voluntary  power  or  loss  of  sen- 
sation, but  no  objective  indication  of  interference  with  the 
functions  of  the  cord ;  nutrition  and  reflex  action  are  normal. 
These  are  the  oases  of  "hysterical,"  "emotional,"  "ideal" 
paralysis,  and  they  are  rather  functional  diseases  of  that 
part  of  the  brain  which  has  to  do  with  the  movement  or 
sensations  of  the  limbs,  than  functional  diseases  of  the  cord. 
They  are  distinguished  (1)  by  the  absence  of  all  signs 
of  alteration  in  the  functions  of  the  cord  as  a  central  organ ; 
(2)  by  the  manner  in  which  they  come  on,  often  sudden, 
or  succeeding  transient  sjTnptoms  of  the  same  kind ;  (3)  by 
their  occurrence  in  individuals  who  present  other  symptoms 
of  "  hysteria,"  or  are  of  an  age  and  sex  in  which  such 
symptoms  are  common  (young  women,  girls,  or  boys) ; 
(4)  by  their  increase  when  attention  is  directed  to  them, 
and  decrease  when  they  are  disregarded,  or  when  treat- 
ment is  employed  which  produces  a  strong  impression  on 
the  psychical  centres. 

For  instance,  a  member  of  a  religious  sisterhood,  after 
having  been  kept  in  bed  for  some  time  on  account  of  a 
uterine  displacement,  suddenly  found  that  she  could  not 
stand.  Every  sign  of  derangement  of  the  functions  of  the 
cord  as  a  oentral  organ  was  absent.  After  considerable  search 
for  loss  of  sensibility,  a  patch  of  ana)8thesia  was  found  on 
the  right  thigh.  The  next  day  there  was  a  g^'eat  increase 
in  the  ana}sthetic  area,  without  any  increase  in  the  motor 
symptoms.  I  advised  that  she  should  be  encouraged  to 
get  up,  and  that  little  notice  should  bo  taken  of  her 
weakness,  and  that  her  sensibility  should  not  be  again 
tested.  In  a  week  she  was  practically  well.  Doubtless, 
by  repeated  examination,  she  might  easily  have  been  kept 
ansBsthetic  for  months,  and  then  have  been  cured  by  magnets 
or  metals.  Again,  a  little  girl,  aged  eleven,  suddenly 
became    paraplegic,   and    next    day    was  carried   Into   the 
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hospital  consulting-room  by  a  sympathetic  sister.  All 
symptoms  of  impairment  of  the  central  function  of  the 
cord  or  of  sensation  were  absent.  She  was  known  to  be 
"hysterical,"  for  she  had  been  under  treatment  for  severe 
hystero-epileptic  fits.  Her  legs  were  well  faradized,  and 
she  walked  from  the  hospital  home,  a  distance  of  three 
miles,  without  difficulty. 

But,  as  I  said  before — and  the  importance  of  the  point 
must  be  my  excuse  for  saying  it  again — we  must  be  sure 
that  there  is  no  evidence  of  organic  disease  before  we 
regard  the  affection  as  purely  hysterical.  Not  only  do 
symptoms  of  hysteria  occur  in  the  subjects  of  organic 
disease,  but  it  is  not  uncommon  for  slight  organic  disease  to 
imderlie  an  hysterical  affection  and  determine  its  direc- 
tion, just,  as  in  hypochondriasis,  slight  real  disease  in 
some  organ  often  determines  other  symptoms  which  are 
in  a  sense  imreal. 

The  second  class  of  functional  diseases  consist  in 
transitory  impairment  of  the  functions  of  the  cord  itself, 
and  sometimes  of  the  central  functions.  The  distinction 
of  such  from  organic  disease  may  be  most  difficult,  and 
probably,  indeed,  has  not  any  real  basis  in  pathology. 
The  changes  which  in  one  patient  are  transient,  may  in 
another  be  permanent.  We  have  to  rely  for  our  dia^ 
gnosis  on  the  slight  degree  and  variable  character  of  the 
symptoms,  and  on  the  presence  of  some  condition  known 
to  be  a  cause  of  such  symptoms.  The  influences  to  which 
the  cases  I  have  seen  have  been  due  have  been  espe- 
cially alcohol,  and  gout,  and  sexual  excesses.  Very  often 
there  is  an  entire  absence  of  the  signs  of  impairment  of 
the  central  functions,  and  then  we  can  be  more  con- 
fident. Often,  however,  in  these  cases,  we  must  be 
content  to  wait  a  time  before  we  express  a  positive 
opinion. 

It  will  be  observed  that  I  have  said  nothing  of 
"  anaemia  of  the  cord,"  of  "  hypercemia  of  the  cord,"  or 
of  "  reflex  paralysis."     In  current  descriptions  of  the  symp- 
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toms  of  these  conditions,  I  cannot  help  thinking  that  a 
vigorous  soientifio  imagination  has  contributed  much  more 
thou  obsen^ation  has  supplied.  The  only  practical 
knowledge  of  the  effects  of  aneomia  and  hyi)enomia  of 
the  cord,  is,  that  they  seem  capable  of  causing  such 
disturbance  of  the  sensory  structiu^s  as  reveals  itself  in 
subjective  sensations  of  tingling,  pins  and  needles,  and 
the  like,  and  perhaps  also  some  impairment  of  motor  con- 
duction. A  largo  number  of  authorities  here  and  abroad 
are  sceptical  as  to  the  existence  of  such  a  condition  as 
"  reflex  paralysis,"  i.e.,  a  paralysis  due  to  the  effect  on 
the  centre  of  some  peripheral  irritation,  disappearing  when 
this  was  removed.  I  have  never  seen  a  case  which  seemed 
to  me  distinctly  such  ;  and,  although  our  modem  know- 
ledge of  the  various  phenomena  of  inhibition  and  reflex 
action  renders  such  a  paralysis  d  priori  even  probable, , 
it  is  certain  that  the  theory  has  been  extensively  mis- 
applied. 

Spinal  Meningitis. — The  object  of  this  lecture  has  been 
to  explain  the  principles  of  the  diagnosis  of  diseases  of 
the  cord  itself.  But  it  may  be  well  to  allude  briefly 
to  the  diagnosis  of  spinal  meningitis.  Of  acute  meningitis 
I  need  say  little.  The  acute  symptoms,  spinal  pains 
and  severe  spasms,  are  well  known.  Chronic  spinal  menin- 
gitis, however,  is  a  disease  regarding  which  current  opinion 
has  curiously  changed  during  the  lost  fifteen  years.  A 
large  number  of  symptoms  were  assigned  to  chronic 
meningitis  which  we  now  know  have  nothing  to  do  with 
that  pathological  state.  I  have  mentioned  that  to  it 
the  symptoms  of  chronic  spasm,  '*  spasmodic  paraplegia," 
were  ascribed.  But  we  now  know  that  these  are  due  to 
alterations  within  the  cord,  and  are  independent  of  any 
meningitis.  The  only  symptoms  which  are  usually  due 
to  this  condition  are  those  which  result  from  the  involve- 
ment of  the  nerve-roots  in  their  passage  through  the 
diseased  membranes.  The  roots  are  irritated  by  the 
adjacent  inflammation.     The  meninges  often  become  much 
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thickened,  and  the  change  is  then  called  "  pachy-meningitiB." 
In  this  thickening,  the  nerve-roots  are  often  greatly 
damaged  by  pressure.  The  irritation  affects  first  the 
sensory  roots,  causing  "  excentric  "  pains  and  hypereesthesia, 
to  which  are  often  added  areas  of  anaesthesia  here  and 
there,  due  to  the  greater  damage  of  some  nerve-roots. 
The  affection  of  the  motor  roots  causes  symptoms  similar  to 
those  of  disease  of  the  anterior  comua,  but  very  irregular 
in  distribution.  The  peripheral  motor  nerve-fibres,  cut  off 
from  their  motor  cells,  degenerate,  and  the  muscular  fibres 
waste,  and  present  electrical  reactions  which  vary  according 
to  the  rapidity  of  the  morbid  process.  Sometimes  the 
nutrition  of  the  skin  suffers.  There  is  often,  in  addition, 
pain  in  the  back,  from  the  lumbar  to  the  cervical  region, 
sometimes  severe  between  the  shoulders. 

The  chief  conditions  with  which  chronic  spinal  me- 
ningitis may  be  confounded  are  posterior  sclerosis 
(locomotor  ataxy)  in  which  the  sensory  nerve-roots  are 
implicated,  and  anterior  comual  degeneration  (progressive 
muscular  atrophy).  From  the  former  it  is  distinguished 
by  the  absence  of  ataxy,  from  the  latter  by  the  irregular 
distribution  of  the  symptoms,  and  from  both  by  the  exist- 
ence of  hypereesthesia,  of  limited  areas  of  anoosthesia,  and 
of  extensive  spinal  pain.  It  must  be  remembered  that 
inflammation  often  affects  the  substance  of  the  cord  as  well 
as  the  meninges,  or  the  cord  may  be  pressed  upon  by  the 
thickened  membranes,  and  so  mixed  symptoms  may  result. 

A  word  on  the  subject  of  the  nomenclature  of  diseases 
of  the  spinal  cord.  If  we  wish  to  obtain  clear  ideas,  it 
is  essential  to  use  terms,  where  we  can,  which  shall  be 
pathological,  and  which  shall  be  at  once  simple  and 
descriptive.  To  obtain  these,  we  must  avoid  the 
error,  too  common,  of  striving  after  extreme  brevity. 
Terms,  the  meaning  of  which  is  obvious,  are,  even  if 
somewhat  longer,  to  be  preferred  to  shorter  expressions 
tlie  meaning  of  which  is  obscure.  We  are  apt  to  associate 
with    brief    obscure    names    tlie   idea    of    definite  tliseases. 
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But  if  we  would  gain  and  convey  exact  ideas  of  the 
diseases  of  the  spinal  cord,  we  must  endeavour  to  substitute 
the  idea  of  morbid  processes  for  that  of  definite  diseases. 

A  simple  and  convenient  system  of  terminology  lies 
dose  to  hand.  We  have  in  the  spinal  cord,  the  two  comua 
of  grey  matter  and  the  three  columns,  lateral,  anterior, 
and  posterior.  In  each  of  these  situations  the  various 
morbid  processes  already  described  may  occur,  and  we 
have  only  to  combine  the  terms  indicating  the  place  and 
the  lesion  to  have  a  system  of  terminology  already  partly 
in  use,  and  which  will  altogether  suffice  for  our  present 
needs.  Thus  we  may  have  a  columnal  or  a  connial 
myelitis,  hemorrhage,  sclerosis,  degeneration,  or  g^wth. 
We  may  have,  for  instance,  an  "  anterior  comual  myelitis," 
or,  for  shortness  (since  we  cannot  yet  diagnose  posterior 
comual  diseases),  a  "comual  myelitis;"  or  we  may  have 
a  comual  degeneration.  For  anterior  comual  myelitis,  the 
term  "  tephro-myelitLs "  has  been  proposed  by  Charcot, 
and  "anterior  polio-myelitis"  by  Erb.  The  latter  term 
is  obtaining  wide  currency,  but  its  meaning  is  much  less 
obvious  than  that  of  "anterior  comual  myelitis,"  while  it 
does  not  possess  the  advantage  of  a  single  syllable.  The 
simpler  system  of  nomenclature  I  liave  employed  tliroughout 
this  lecture,  and  it  has  probably  been  readily  intelligible, 
although  unexplained. 

v.— ILLUSTRATIONS  OF  DIAGNOSIS. 

The  following  illustrations  may  render  clearer  the  appli- 
cation of  the  methr>ds  of  diagnosis.  I  will  take,  first, 
two  cases  in  which  the  pathological  diagnosis  presented 
no  difficulty,  since  both  were  coses  of  fractured  spine,  and 
complete  paralysis  of  the  legs  occurred  immediately  on  the 
accident,  indicating  direct  damage  to  the  cord  by  the  dis- 
placed bone. 

(1.)  In  the  one  case,  that  of  a  wiilor,  there  was  no  irregu- 
larity of  the  spines  to  guide  us  as  to  the  position  of  the  injury, 
out  this  was  clear  enough  from  the  symptoms.     The  legs 
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were  completely  paralysed,  and  all  the  muscles,  when  the 
patient  came  under  observation,  some  months  after  the 
injury,  were  greatly  wasted,  faradaic  irritability  being 
extinct.  This  proved  complete  degeneration  of  the  motor 
nerves  arising  from  the  limibar  enlargement.  Sores  had 
formed  on  the  limbs  and  sacrum,  indicating  damage  to  the 
nerves  which  influence  the  nutrition  of  the  skin.  Sensa- 
tion was  at  first  lost,  but  afterwards  returned  as  hyperses- 
thesia — suggesting  initial  damage  and  partial  recovery  of 
the  nerves  or  tracts  conveying  sensation.  The  sphincters 
were  powerless,  and  their  condition  was  such  as  to  indicate 
damage  to,  or  separation  from,  their  centres  in  the  cord. 
From  these  symptoms  we  inferred  damage  by  compression 
of  the  lower  part  of  the  Imnbar  enlargement,  and  of  the 
nerves  passing  it.  But  what  was  the  state  of  the 
dorsal  region  of  the  cord?  Sensation  above  the  groins  was 
normal,  but  this  does  not  exclude  slight  damage  to  the  cord, 
since  the  impairment  of  sensation  caused  by  slight  damage 
may  soon  pass  away.  Here  it  was  that  the  superficial 
trunk  reflexes  assisted  us.  "We  found  that  the  epigastric 
reflex  and  the  abdominal  reflex  were  perfectly  natural  on 
each  side,  even  in  the  lower  part  of  the  abdomen.  The 
cremasteric  reflex,  however,  was  active  on  the  right  side, 
absent  on  the  left ;  so  that  we  had  evidence  that  the  dorsal 
cord  was  normal,  and  that  the  damage  commenced  at  the 
Ist  lumbar  nerve,  where  the  reflex  loops  were  damaged 
on  the  left  side  and  normal  on  the  right,  and  that 
just  below  this  point  the  damage  was  great.  The 
patient  died,  and  the  autopsy  revealed  exactly  the  condition 
which  had  been  diagnosed.  The  dorsal  cord  was  uninjured, 
and  so  was  the  highest  part  of  the  limibar  enlargement ; 
while  its  lower  portion  was  split  in  two  by  a  fracture,  with 
displacement,  of  the  1st  lumbar  vertebra,  which  had  also 
compressed  the  nerve-roots.  Microscopical  examination 
revealed,  also,  slighter  mischief  in  the  cord,  extending  as 
far  as  the  upper  part  of  the  lumbar  enlargement. 

(2.)  The  other  case   is  that   of  a  girl,    who  is  now  in 
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Univereity  College  Uospital  under  the  care  of  Mr.  Henih. 
She  fell  off  a  house-top  and  beoame  at  onoe  paraplegic. 
There  were  iudic^atious  of  damage  to  the  bones  about  the 
10th  dorsal  vertebra.  The  legs  were  completely  jMiralysed; 
but  there  was  only  slight  wasting,  the  faradaio  irrita- 
bility of  the  muscles  being  preserved,  although  lowered ;  and 
reflex  action  was  preserved.  Hence  it  was  inferred  that  the 
motor  nerves  were  undegenerated,  that  the  lumbar  anterior 
oomua  were  not  directly  damaged,  that  the  reflex  loops 
were  entire ;  in  short,  that  the  damage  to  the  cord  was  at 
or  above  the  highest  part  of  the  lumbar  enlargement.  Tliere 
was  loss  of  sensibility  to  pain  in  the  legs,  that  to  touch 
being  perfect.  Hence  we  inferred  that  the  destruction  of 
the  cord  was  incomplete.  This  loss  extended  as  liigh  as  the 
epigastrium — evidence  of  some  damage  to  the  cord  as  high 
as  the  origin  of  the  8th  dorsal  nerves.  This  was  corro- 
borated by  the  condition  of  the  superficial  reflexes  of  the 
trunk  :  the  abdominal  was  lost  on  both  sides  ;  the  eitigastrio 
was  lost  on  the  right  side,  but  present  on  the  left,  indicating 
clearly  the  highest  level  of  damage.  Thus  there  was  evi- 
dence of  affection  of  the  oord  from  the  origin  of  the  8th 
to  that  of  the  11th  dorsal  pairs;  but  the  s^Tuptoms  did 
not  show  whether  the  damage  was  equal  throughout  this 
region.  This  information  was,  however;  supplied  by  an 
examination  of  the  faradaic  irritability  of  the  abdominal 
muscles.  Above  the  umbihcus  there  was  normal  irritability  ; 
below  the  umbilicus  it  was  gone — 1.«'.,  the  motor  fibres  of 
the  9th  pair  were  undegenerated,  their  anterior  conma 
were  imdamaged,  the  fibres  of  the  10th  pair,  j>erhap8  also 
the  11th  pair,  were  degenerated,  and  the  corresponding 
comua  probably  damaged.  As  the  lumbar  enlargement 
was  not  directly  damaged,  we  were  able  thus  to  limit  with 
precision  the  considerable  damage  to  the  cord  to  the  origin 
of  the  10th,  or  10th  and  11th  i)air.  The  loss  of  the  epigastric 
reflex  on  the  right  side  indicated  that  the  damage  to  the 
oord  on  that  side  was  greater  than  on  the  left.  The  sub- 
sequent progress  of  the  case  showed  the  significance  of  these 
indications.     A  month  later  the  epigastric  reflex  returned 
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on  the  right  side,  an  indication  of  oommencing  recsoveiy 
in  the  upper  part  of  the  damaged  region.  A  few  weeks 
later  she  gained  some  power  of  moving  the  left  leg,  but 
the  reflex  action  in  the  legs,  deep  and  superficial,  became 
excessive.  Now,  four  months  after  the  injury,  the  abdo- 
minal reflexes  are  returning;  a  sUght  reflex  can  be  obtained 
just  above  the  groin,  and  above  the  umbilicus,  none  at  or 
just  below  the  umbilicus. 

In  both  these  cases,  thus,  the  information  conveyed  by 
the  trunk  reflexes  was  most  important. 

(3.)  A  man,  aged  twenty-eight,  had  suffered  from  weak- 
ness of  the  legs  for  more  than  two  years.  He  was  able 
to  walk  leaning  forwards  upon  his  sticks.  His  arms  were 
unaffected.  He  could  just  flex  the  hips  and  extend  the 
knees,  but  coidd  not  flex  the  inees,  and  scarcely  the 
ankles.  The  right  leg  was  the  weaker.  The  legs  were 
well  nourished.  Even  as  he  entered  the  room,  the  clonic 
spasm  at  the  ankle-joint,  as  the  calf -muscles  were  put  on 
the  stretch,  was  conspicuous,  and  it  was  found  that  the 
knee  reflex  was  in  great  excess,  and  the  ankle  clonus 
could  be  obtained  by  the  slightest  pressure  against  the 
soles.  A  slight  peripheral  impression  caused  rigid  spasm, 
succeeded  by  clonic  contraction  as  the  stronger  spasm 
passed  lessened  (spinal  epilepsy,  see  p.  44).  Thus  the 
loss  of  power  showed  interruption  to  the  motor  path  some- 
where below  the  cervical  enlargement.  The  preservation 
of  the  deep  reflexes,  and  the  absence  of  wasting  in  the 
legs,  showed  the  integrity  of  the  lumbar  reflex  loops  and 
grey  matter,  while  the  intensification  of  these  reflexes 
pointed  to  such  overaction  of  the  reflex  centres  as  accom- 
panies descending  degeneration  in  the  lateral  columns. 

The  next  point  was  to  search  for  any  evidence  of  mis- 
chief beyond  the  motor  tract.  This  was  found  in  the  fact 
that  sensation  to  pain  in  the  legs  was  perverted:  the  pain 
of  a  prick  was  felt,  but  in  an  abnormal  manner.  Sensation 
to  touch  was  normal.  Thus  it  was  evident  that  somewhere 
the   sensory    tract   also   was    interfered    with    to   a  •  slight 
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degree.  The  same  fact  was  indicated  by  a  sense  of  con- 
striotion  around  the  abdomen.  These  two  83rmptom8  pointed 
to  a  lesion  extending  beyond  the  motor  tracts,  !.<•.,  to  a 
fooal  lesion,  and  the  fact  that  the  sense  of  constriction  was 
around  the  lower  part  of  the  abdomen  made  it  probable 
that  the  lesion  was  in  the  lower  port  of  the  dorsal  region. 
The  superficial  reflexes  of  the  trunk  were  then  examined. 
On  the  left  side  the  epigastric  reflex  and  the  abdominal 
reflex  above  the  umbilicus  were  very  active.  Just  below 
the  level  of  the  imibilicus  the  abdominal  reflex  was  much 
lessened,  and  midway  between  the  umbilicus  and  groin 
could  not  be  obtained.  On  approaching  I'oupart's  ligament 
it  was  again  produced,  and  an  impression  here  caused  reflex 
flexion  of  the  hip.  Behind,  the  left  dorsal  reflex  was 
active,  the  lumbar  absent.  On  the  right  side,  however,  the 
abdominal  reflex  was  extremely  slight  throughout,  and  the 
epigastric  reflex  could  not  be  produced  (although  so  active 
on  the  left  side),  and  no  lower  dorsal  or  lumbar  reflex 
was  obtainable.  Thus  the  reflex  phenomena  pointed  to  a 
very  limited  lesion  on  the  left  side,  at  the  level  of  origin 
of  the  11th  dorsal  nerve,  while  on  the  right  side  the  more 
extensive  loss  indicated  more  extensive  mischief  in  the 
right  half  of  the  lower  dorsal  cord,  corresponding  to  the 
greater  weakness  of  the  right  leg.  This  aifectiou  of  the 
reflex  in  the  left  side  corresponded  to  the  position  of  the 
constricting  baud  around  the  lower  part  of  the  abdomen. 
What  was  the  nature  of  the  lesion?  Its  onset  was  very 
gradual ;  the  commencing  was  by  a  sensation  of  "  numb- 
ness," followed,  eight  mouths  later,  by  weakness.  This 
extreme  slowness  pointed  to  degenerative  changes — a  local 
patch  of  "sclerosis."  There  was  no  bone  disease,  no  his- 
tory of  syphilis;  but  the  patient  had  been  much  exposed 
to  wet  two  mouths  before  the  onset,  and  we  have  seen 
that  degenerative  changes  sometimes  result  from  this  cause. 

(4.)  A  man,  aged  forty-eight,  came  under  treatment  for 
veaknees  of  the  right  leg,  chiefly  marked  in  the  movements 
of  the  foot.     The  corres])onding  arm  was  unaffected.     Thus 
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there  was  impairment  of  the  motor  conducting  tract  (lateral 
column)  on  the  right  side,  somewhere  below  the  cervical 
enlargement.  Sensation  was  unimpaired ;  the  sensory  tract, 
therefore,  undamaged.  The  nutrition  of  the  legs  was  good  ; 
the  plantar  reflex  ready  and  equal ;  the  knee  reflex  excess- 
sive  in  each  leg;  the  ankle  clonus  and  front-tap  con- 
traction obtainable  in  each.  Hence  the  reflex  loops  and 
grey  matter  of  the  chief  part  of  the  lumbar  enlargement 
were  intact ;  the  excess  showed  that  there  was  probably 
lateral  sclerosis  descending  from  a  lesion  above,  and  that 
this  existed  on  the  left  side  as  well  as  on  the  right.  The 
lesion  was  thus  evidently  somewhere  in  the  dorsal  region 
of  the  cord.  To  learn  its  seat  further,  the  higher  super- 
ficial reflexes  were  examined.  The  cremaster  reflex  was 
distinct  on  the  left  side,  not  to  be  obtained  on  the  right. 
The  abdominal  reflexes  were  normal  on  the  left  side,  but 
on  the  right  they  could  not  be  obtained  except  just  below 
the  edge  of  the  ribs.  The  epigastric  reflex,  excited  from 
the  side  of  the  chest,  was  distinct  on  each  side — as  readily 
excited  on  the  right  side  as  on  the  left.  Hence  we  had 
evidence,  from  the  impairment  of  the  reflex  loops,  that  the 
Cord  was  damaged  on  the  right  side,  from  the  8th  dorsal 
nerve  to  the  1st  limibar.  The  excess  of  the  deep  reflexes 
in  the  left  leg  suggests  that  the  mischief  had  implicated 
slightly  the  left  half  of  the  cord,  so  as  to  lead  to  some 
descending  degeneration,  although  not  to  any  loss  of  the 
superficial  reflexes.  It  is  possible,  however,  that  the  de- 
scending degeneration  in  the  left  side  of  the  lumbar  enlarge- 
ment, may  have  been  due  to  the  damage  of  fibres  of 
the  direct  pyramidal  tract  on  the  right  side,  before  their 
decussation  to  the  left  side. 

So  much  for  the  anatomical  diagnosis.  The  affection  had 
come  on  acutely.  In  nine  hours  from  the  first  symptom 
the  leg  was  powerless,  and  it  was  five  months  before  it 
recovered.  The  "acute"  onset  points  to  either  a  vascular 
lesion  or  inflammation.  Causal  indications  were  obscure. 
The  man  attributed  his  symptoms  to  a  severe  strain  three 
days  before,  which  he  stated  also  caused  "  ulcerated  bowels." 
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The  wide  esctent  of  the  lesion  in  the  right  side  of  the  oord 
suggests  the  probability  of  a  myelitis,  not  severe  in  degree, 
although  acute  in  onset,  rather  than  of  heomorrhoge. 

(5.)  A  young  man,  aged  twenty-two,  presented  himself 
with  weakness,  wasting,  and  deformity  of  the  left  forearm. 
The  muscles  of  the  shoulder  were  normal.  The  upper 
arm  muscles  were  rather  smaller  than  those  of  the  right 
side,  but  were  of  fair  size  and  nutrition.  The  muscles  of 
the  forearm  were  greatly  wasted,  except  the  radial  extensor 
of  the  wrist ;  the  muscles  of  the  thumb  and  little  finger 
were  much  wasted,  the  interossei  only  slightly.  The 
wasted  muscles  had  lost  faradaic  and  voltaic  irritability, 
the  condition  being  of  long-standing,  the  muscular  fibres 
were  probably  totally  degenerated.  Sensation  was  perfect. 
The  leg  was  not  quite  so  strong  as  the  other;  nutrition 
normal ;  the  deep  reflexes  excessive  in  each  leg ;  knee 
reflex  increased,  and  ankle  clonus  and  front-tap  con- 
traction obtainable.  Thus  we  had  evidence,  from  the 
muscular  wasting,  of  a  limited  lesion  in  the  left  anterior 
comu  in  the  lower  part  of  the  cervical  enlargement ;  from 
the  impaired  power  in  the  leg,  of  slight  damage  to  the 
motor  tract  for  the  leg;  and  from  the  excess  of  the  deep 
reflexes,  of  degeneration  in  the  pyramidal  tracts  descending 
from  above. 

What  was  the  nature  of  the  lesion  P  Its  onset  was  sudden, 
nine  years  before.  One  morning  he  suddenly  felt  a  pain 
in  the  back  of  his  neck,  then  he  found  his  arms  and  legs 
becoming  weak,  and  this  increased  so  rapidly,  that  in  half 
an  hour  or  so  he  was  unable  to  move  any  limb,  but  there 
was  no  noticeable  loss  of  sensation.  Thus  he  lay  for  three 
weeks,  and  then  the  right  arm  began  to  regain  power, 
next  the  right  leg,  and  then  the  left  leg,  so  that  in  two 
months  he  could  walk.  The  wasting  in  the  muscles  of 
the  left  arm  was  very  rapid.  Thero  was  no  causal  indi- 
cation. Thus  there  was  a  lesion  of  sudden  onset,  and 
therefore  primarily  vascular — thrombosis  or  h»morrhage— at 
first    affecting    a    wide    transverse    area    of  the   cord,  and 
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impairing  all  its  functions  at  the  spot,  except  conduction  of 
sensation.  The  part  slightly  damaged  soon  recovered,  but 
there  remained  an  area  of  considerable  damage  in  the 
left  anterior  comu,  and  of  slighter  damage  in  the  adjacent 
conducting  tract  to  the  leg.  The  focus  of  disease  was  no 
doubt  the  seat  of  the  primary  lesion ;  probably  a  local  extra- 
vasation interfering  with  the  opposite  side  of  the  cord  by 
pressure. 

(6.)  The  following  case  is  somewhat  complex  in  its 
indications,  but  is  instructive  as  affording  an  illustration 
of  the  diagnosis  of  chronic  pachy-meningitis,  i.e.,  chronic 
meningitis  with  thickening.  For  an  opportunity  of  seeing 
the  patient,  I  am  indebted  to  Dr.  Russell,  of  Birmingham. 

A  man,  aged  forty-seven,  complained  of  weakness  of  the 
legs,  which  was  found,  on  examination,  to  be  of  irregular  dis- 
tribution. In  both  legs  the  muscles  moving  the  hip-joint 
possessed  good  power.  The  flexors  and  extensors  of  the 
knee-joint  were  strong  in  the  right,  but  very  weak  in  the 
left  leg.  The  flexors  of  the  ankle  in  the  left  leg  were 
rather  weak,  in  the  right  were  powerless ;  the  extensors  of 
the  ankle  were  weak  in  both  legs,  but  much  weaker  in  the 
right  than  the  left.  The  muscles  were  wasted,  and  had 
lost  faradaic  irritability  in  proportion  to  their  weakness, 
the  voltaic  irritability  being  preserved.  The  wasting  was 
greatest  in  the  extensors  of  the  left  knee,  and  flexors  of 
the  right  ankle.  In  the  latter,  faradaic  irritability  was 
gone.  Sensation  was  normal,  except  in  an  area  in  the 
front  of  the  left  leg,  where  it  was  absolutely  lost  to  both 
touch  and  pain.  Reflex  action  ;  plantar  normal ;  no  ankle 
clonus ;  knee  reflex  slight  in  the  right  leg,  absent  in  the  left. 

The  affection  of  nutrition  and  electrical  irritability  indi- 
cated disesise  in  the  anterior  comua,  or  in  the  motor  nerves 
springing  from  them.  By  this  the  impairment  of  the  knee 
reflex  was  also  explained.  The  weakness  was  in  proportion 
to  the  wasting;  henoe  there  was  no  reason  to  infer  other 
disease  than  that  interfering  with  nutrition.  The  diagnosis 
thus  lay  between  a  primary  comual   disease,  and  damage 
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to  the  nerve-roots  by  meningeal  changes.  The  patch  of 
ansBstheeia  in  the  left  leg  was  in  favour  of  the  latter.  It 
is  rare  that  antorior  coniual  disease  impairs  sensation. 

The  mode  of  onset  was  then  investigated  to  ascertain  what 
light  the  order  of  the  symptoms  would  throw  on  the  seat,  and 
their  rapidity  of  development  on  the  nature  of  the  disease. 
The  first  symptoms  commenced  nine  months  before,  and 
were  sensory  ;  soreness  in  the  left  leg,  followed  by  shooting 
pains,  sometimes  in  the  big  toe,  sometimes  in  the  calf,  but 
confined  to  the  left  leg ;  these  lasted  for  two  months,  and 
during  that  time  the  leg  gradually  got  weak.  After  this 
similar  pains  were  felt  in  the  right  leg,  and  this  also 
became  weak. 

Pains  of  this  darting  character  are  usually  due  to  irri- 
tation of  the  sensory  nerve-roots ;  they  are  similar  to  those 
met  with  in  locomotor  ataxy,  and  are  almost  imknown  in 
affections  of  the  anterior  comua.  These  pains,  in  con- 
junction with  the  patch  of  anaesthesia,  rendered  it  highly 
probable  that  the  mischief  was  outside  the  cord  in  the 
meninges — chronic  meningitis  with  thickening,  the  ner^'e- 
roots  being  irregularly  damaged  by  irritation  and  com- 
pression. Hence  a  careful  search  was  made  to  ascertain 
if  there  were  any  trunk  symptoms,  throwing  light  on  the 
disease.  Inquiry  elicited  a  history  of  shooting  pains  on  the 
right  side  of  the  trunk,  at  the  level  of  the  epigastrium, 
with  a  unilateral  sense  of  constriction.  Some  local  h\'per- 
sesthesia  was  found,  but  no  ano^hesia.  This  also  pointed 
to  local  irritation  of  the  posterior  nerve-roots,  higher  up 
— to  irregular  meningeal   irritation. 

The  causal  influences  were  then  ascertained.  No  imme- 
diate cause  could  be  ascribed  except  general  bad  health. 
Chronic  pachy-nieningitis  is,  in  the  immense  majority  of 
eases,  due  to  bone-disease  or  S3i)hilis.  There  was  no  evidence 
of  bone-disease,  but  the  patient  had  had  a  chancre  twenty 
years  before. 

Thus  the  motor  symptoms  indicated  either  comual  or 
meningeal  disease;  the  sensory  symptoms  pointed  strongly 
to  the  latter,  f^id  the  causal    conditions,   as   far  as  they 
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went,  harmonized  with  the  view.  (The  patient  had 
had  some  sugar  in  the  urine,  which,  except  for  rendering 
the  prognosis  worse,  had  little  apparent  bearing  on  the 
case.)  He  had  taken  iodide  for  a  time,  but  without  im- 
provement. This  did  not,  however,  militate  against  the 
diagnosis,  for  the  following  reason.  The  meningeal  change, 
though  probably  syphilitic,  had  caused  damage  to  the  nerves, 
which,  descending  as  degeneration,  had  led  to  secondary 
changes  in  the  muscles.  The  removal  of  the  syphilitic 
change  in  the  membranes  would  not  at  once  restore  the 
nerves.  Their  regeneration,  if  still  possible,  would  be,  of 
necessity,  a  work  of  time,  perhaps  of  more  time  than 
had  yet  been  allowed.  Hence  the  patient  was  urged 
to  persevere  with  the  iodide,  and  mercury  was  added 
to  it,  and  he  was  advised  to  continue  the  use  of  a 
voltaic  battery  to  the  muscles.  A  month  later  there  was 
slight  but  distinct  increase  of  power  in  the  left  thigh.  I 
did  not  see  him  again,  but  a  year  later  he  was  seen,  in- 
cidentally, by  Dr.  Russell,  who  has  been  good  enough  to 
inform  me  that  the  man  then  said  he  was,  and  appeared 
to  be,  perfectly  well.  The  result  thus  affords  a  strong 
confirmation  of  the  diagnosis. 

Gentlemen, — to  know  our  enemy  is,  if  not  "half  the 
battle,"  at  least  a  most  important  part  of  it.  To  under- 
stand the  disease  with  which  we  have  to  deal  is  only  second 
in  importance  to  the  knowledge  of  how  to  treat  it.  Beal 
advance  in  therapeutic  science  comes  but  slowly.  The 
present  generation  has,  however,  witnessed  not  unimportant 
progress,  and  stiU  greater  additions  in  our  knowledge  of 
the  nature  of  disease,  and  in  our  means  of  precise  diagnosis. 
I  shall  be  glad  if  the  account  I  have  endeavoured  to 
give  of  one  department  of  diagnosis  may  help  any  of 
you  in  your  daily  work,  by  rendering  to  you  the  problem 
of  the  diagnosis  of  diseases  of  the  spinal  cord,  if  not  more 
simple,  less  obscure. 
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The  figiires  represent  some  of  the  more  important  lesions  of  the 
spinal  cord.  Although  semi-diagrammatic,  they  have,  with  one  excep- 
tion, been  dra^vn,  with  care,  from  actual  sections.  The  exception  is 
Fig.  2.  which  is  after  Charcot.  It  may  be  well  to  state,  for  the 
information  of  those  unfamiliar  with  the  process  of  microscopical 
examination  of  the  nerve  centres,  that  when  a  section  of  the  spinal 
cord  is  stained  with  carmine,  the  tint  assumed  by  the  different  parts 
varies,  and  conveys  important  information.  The  grey  substance 
stains  much  more  deeply  than  the  white,  and  the  ner^'e-cells  more 
deeply  than  the  inter-cellular  grey  substance.  Hence  the  grey  matter 
appears  like  an  H -shaped  rose-coloured  area,  in  which  the  nerve-cells 
appear  of  a  much  deeper  red.  The  white  substance  of  the  nerve- 
fibres  does  not  stain,  and  although  the  axis  cylinders  stain,  they  are 
not  sufficient  in  bulk  to  give  much  colour  to  the  white  columns. 
Connective  tissue,  however,  stains  very  deeply,  and  the  edge  of  the 
section  (pia  mater)  is  thus  deep  red,  and  so  are  the  trabeculae  of  connective 
tissue  which  extend  into  the  white  substance.  Since  the  process  of 
sclerosis  consists  in  an  atrophy  of  the  nerve-fibres  and  an  increase  in 
the  connective  tissue,  areas  so  affected  stain  deeply  in  proportion  to 
the  intensity  of  the  change,  and  its  existence  and  degree  may  thus  be 
rendered  conspicuous  even  to  the  naked  eye.  The  relotive  tint  of  the 
figures  is  nearly  that  of  the  sections  from  which  they  were  drawn,  all 
of  which  were  stained  with  carmine.  The  letters  indicating  corre- 
sponding parts  are  the  same  in  all  the  figures. 

Fio.  1.  Descending  Degeneration,  unilateral. — Section  of  i>pinal  cord, 
cervical  region,  from  a  case  of  left  hemiplegia  due  to  disease  of  the 
right  cerebral  hemisphere.  The  two  pyramidal  tracts  are  degenerated, 
viz.,  the  small  "direct  pjTamidal  tract"  («),  close  to  the  anterior  median 
fissure,  on  the  right  side  of  the  cord;  and  the  "crossed  pyramidal 
tract"  (fc)  in  the  opposite  lateral  column.  This  degenerated  tract  is 
seen  not  to  extend  up  to  the  surface,  being  bounded  by  the  so-called 
••cerebellar  tract."     (See  p.  11.) 

Flo.  2.  Deteending  Degeneration,  bilateral. — Section  of  spinal  cord, 
dorsal  region,  below  a  point  damaged  by  compression.  Both  lateral 
columns  crossed  pyramidal  tracts  (6  b)  are  degenerated.  There  is  no 
degeneration  in  the  direct  tracts,  which  had  probably  eeaaed  (by 
decussation)  above  the  level  of  the  section,  or  may  have  been  abeeni. 

Ftu.  3.     Ai^eending  Degeneration. — Section  of  spinal  cord  in  dorsal 
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region,  from  a  case  in  which  the  lower  extremity  of  the  cord  was  crushed 
hy  a  fracture  of  the  spine.  The  postero-median  columns  (c)  are  densely 
sclerosed.  The  postero-extemal  columns  (d)  are  quite  free  from 
sclerosis.  The  pyramidal  tracts  in  the  lateral  columns  are  seen  to  be 
also  free  from  disease  (compare  Figs.  2  and  3),  but  just  in  front  of 
each  is  a  symmetrical  area  of  slight  degeneration  (e).     (See  p.  13.) 

Fig.  4.  Posterior  Sclerosis,  Locomotor  Ataxy. — Section  at  the  level 
of  the  first  lumbar  nerves.  The  posterior  columns  are  densely  sclerosed 
throughout  their  entire  extent.  The  remaining  white  columns  and 
anterior  cornua  are  healthy. 

Fig.  5.  Sclerosis  of  postero-extemal  column  {posterior  root-zone), 
Locomotor  Ataxy  (from  a  section  prepared  by  Prof.  Pierret,  of  Lyons). — 
A  dense  band  of  sclerosis  occupies  the  postero-external  column  {(f), 
through  which  the  posterior  nerve-roots  pass.  The  postero-median 
columns  (c)  are  free  from  sclerosis.  The  bands  of  sclerosis  are  narrow, 
probably  from  the  contraction  of  the  tissue,  since,  from  the  position 
of  the  limiting  septum,  they  appear  to  occupy  the  entire  width  of  this 
column.     The  patient  suffered  from  well-marked  locomotor  ataxy. 

Fig.  6.  Syphilitic  growth  in  posterior  column. — Section  through  the 
spinal  cord,  cervical  region,  of  a  man  who  died  from  syphilitic 
disease  of  the  brain.  A  growth  (/)  occupies  the  right  postero-extemal 
column,  and  has  enlarged  it  to  three  times  the  normal  size,  displacing 
the  posterior  median  septum  to  the  left.  The  growth  has  invaded  the 
right  posterior  cornu,  and  extended  a  little  way  beyond  it  into  the 
lateral  column.  It  caused  inco-ordination,  and  partial  loss  of  sensi- 
bility in  the  right  arm. 

Fig.  7.  Anterior  cornual  degeneration. — Section  of  spinal  cord, 
cervical  region,  from  a  patient  suffering  from  progressive  muscular 
atrophy.  The  grey  substance  of  the  anterior  cornua  is  degenerated 
and  irregularly  translucent,  the  nerve-cells  having  disappeared  (compare 
also  Figs.  9  and  10).  The  lateral  columns  (pyramidal  tracts)  are  also 
sclerosed.     The  posterior  columns  are  healthy. 

Fig.  8.  Anterior  cornual  myelitis  {Infantile  Paralysis). — Section  of 
spinal  cord,  lumbar  enlargement,  from  a  case  of  old  infantile  paralysis 
of  "^he  left  leg.  The  whole  left  half  of  the  cord  is  smaller  than 
the  right.  The  left  anterior  cornu  is  shrunken,  and  presents  evidence 
of  previous  inflammation.  The  tissue  is  degenerated  and  translucent, 
containing  large  vessels.  All  the  motor  nerve-cells,  so  conspicuous 
on  the  other  side,  have  disappeared. 

Fig.  9.  Normal  anterior  cornu,  cervical  region,  showing  numerous 
multipolar  nerve-cells. 

Fig.  10.  Anterior  cornu,  same  position,  from  a  case  of  progressive 
muscular  atrophy.  All  the  nerve-cells  have  disappeared ;  minute 
shrunken  corpuscles  here  and  there  are  probably  their  remains.  The 
grey  matrix,  instead  of  being  uniform,  is  irregular,  translucent  at  some 
spots,  undidy  dense,  from  sclerosis,  at  others,  especially  near  the  edge  of 
the  cornu.  • 


Xotudm,  ifew  BitrlingtoH  SlrMt. 
April,  1880. 


SELECTION 


J.  &  A.  CHUECHILL'S 

§mx\\\  Catalogue 


COXPEUIKO 


ALL  RECENT  WOEKS  PUBLISHED  BY  THEM 


ON  THB 


ART  AND  SCIENCE 


MEDICINE 


INDEX 


Acton  on  the  Reproductive  Organs  .  8 
Adams  (W.)  on  Clubfoot  ...  6 
—  (^^'0  on  Contraction  of  Pin- 
chers, &c.  .  .  .6 
Allan's  Fever  Nursing  .  .  .15 
Allinglmm  on  Diseases  of  the  Rectum  7 
Anatomical  Remembrancer  .  .  11 
Anderson  (McC.)  on  Eczema  .  .  20 
Aveling's  Influence  of  Posture  .  .  15 
Balfour's  Diseases  of  the  Heart  .  16 
Bantock's  Rupture  of  Perineum  .  15 
Barclay's  Medical  Diagnosis  .  .  12 
Baiuies' Obstetric  Operations      .        .14 

—  Diseases  of  Women  .  .  14 
Beale's  Microscope  in  Medicine  .  12 
Bellamy's  Guide  to  Surgical  Anatomy  10 
Bennet's  Winter  and  Spring  on  the 

Mediterranean  i        .         .17 

—  Pulmonary  Consumption       .  17 

—  Nutrition  .  .  .  .19 
Berkart's  Asthma  .  .  .  .16 
Bigg's  Orthopraxy  .  .  .  .6 
Binz's  Elements  of  Therapeutics  .  12 
Black  on  the  Urinary  Organs  .  .  8 
Bose's  Rational  Therapeutics    .         .  11 

—  Recognisant  Medicine  .  .  11 
Bradley's  Lymphatic  System  .  .  16 
Braune's  Topographical  Anatomy  .  11 
Brodhurst's  Orthopedic  Surgery  .  6 
Bryant's  Practice  of  Surgery  .  .  4 
Bucknill   and   Tuke's   Psychological 

Medicine  .         .         .         .21 

Burdett's  Cottage  Hospital       .        .  15 

—  Pay  Hospitals    .         .         .15 
Burnett  on  the  Ear  .         .         .         .     5 
Buzzard  on  Syphilitic  Nervous  Affec- 
tions  8 

Carpenter's  Human  Physiplogy .  .  10 
Carter  (\V.)  on  Renal  and  Urinary 

Diseases 8 

Charteris'  Practice  of  Medicine  .  12 
Clark's  Outlines  of  Surgery  .  .  4 
Clay's  Obstetric  Surgery  .  .  .13 
Cobbold  on  Parasites  .  .  .20 
Coles'  Dental  Mechanics  .  .  .23 
Cormack's  Clinical  Studies  .  .  12 
Cripps'  Cancer  of  the  Rectum  .  .  7 
Cullingnorth's  Nurse's  Companion  .  15 
Curling's  Diseases  of  the  Rectum       .     7 

—  Diseases  of  the  Testis  .  .  7 
Dalby  on  the  Ear  .  .  .6 
Dalton's  Human  Physiology  .  .  9 
Day  on  Children's  Diseases        .        .  13 

—  on  Headaches    .         .         .         .19 
Dobell's  Lectures  on  Winter  Cough  .  16 

—  Loss  of  Weight,  &c.  .  .  16 
Domville's  Manual  for  Hospital  Nurses  15 
Druitt's  Surgeon's  Vade-Mecum  .  4 
Duncan  on  the  Fetnalc  Perineum       .  15 

—  on  Diseases  of  Women  .  14 


PAOB 

Dunglison's  Medical  Dictionary  •  22 
Ellis's  Manual  of  Diseases  of  Children  13 
Emmet's  Gynu-cology  .  .  .14 
Eulenburg  and  Guttmann's  Sympa- 
thetic System  of  Nerves  .  .  19 
Fayrer's  Observations  in  India  .  .  4 
Fergusson's  Practical  Surgery  .  .  4 
Fenwick's  Guide  to  Medical  Diagnosis  12 

—  Outlines  of  Medical  Treat- 

ment           .        .  *  12 

Flint  on  Phthisis       .        .        .  .16 

—    on  Clinical  Medicine          .  .  16 

Foster's  Clinical  Medicine          .  .  11 

Fox  (C.  B.)  Sanitary  Examinations  .  21 

Fox  (T.)  Atlas  of  Skin  Diseases  .  20 

Frey's  Histology        .         .         .  .9 

Fulton's  Text- Book  of  Physiology  .  10 

Galabin's  Diseases  of  Women    .  .  14 
Gamgee  on  Fractures  of  the  Limbs      4 

—  on  Treatment  of  Wounds  .  4 
Qant's  Diseases  of  the  Bladder  .  8 
Gaskoin  on  Psoriasis  or  Lepra  .  .  20 
Gill  on  Indigestion  .  .  .  .19 
Godlce's  Atlas  of  Human  Anatomy  .  11 
Gowers'  Medical  Ophthalmoscopy  .  21 

—  Pseudo-Hypertrophic     Mus- 
cular Paralysis  .        .        .        .21 

Habershon  on  Diseases  of  the  Abdo- 

men       .        .         .        .18 

—  onDiseasesof  the  Stomach  18 

—  onthePneumogastricNervel8 
Hamilton's  Nervous  Diseases  .  .  18 
Hancock's  Surgery  of  Foot  and  Ankle  6 
Harris  on  Lithotomy  .  .  .7 
Harrison's  Stricture  of  Urethra  .  7 
Heath's  Minor  Surgery  and  Bandaging    6 

—  Diseases  and  Injuries  of  Jaws    5 

—  Operative  Surgery        .         .    5 

—  Surgical  Diagnosis       .  .     6 

—  Practical  Anatomy  .  .  10 
Higgens'  Ophthalmic  Practice  .  .  22 
Hogg's  Indian  Notes  .  .  .18 
Holden's  Landmarks         .        .  .10 

—  Human  Osteology       .  .  10 

—  Dissections  .  .  .10 
Holmes  (O.)  on  the  Voice  .  .  17 
Hood  on  Gout,  Rheumatism,  &c.  .  19 
Hooper's  Physician's  Vade-Mecum  .  11 
Horton's  Tropical  Diseases  .  .  18 
Hutchinson's  Clinical  Surgery  .  .     5 

—  Rare  Diseases  of  Skin.  20 

Huth's  Marriage  of  Near  Kin  .  .  9 
Ireland's  Idioc^y  and  Imbecility  .  20 
James'  Sore  Throat  .  .  .  .17 
Jones  (C.  H.)  and  Sieveking'a  Patho- 
logical Anatomj*  .  .  .10 
Jones  (H.  McN.)  Aural  Surgery  .  6 
—  Atlas  of  Diseases  of 

Membra  na  Tympani     6 
Jordan's  Surgical  Inquiries  .    6 


INDEX 


FAOI 

Lane  on  8ypliilit  ...  .8 
Leber  and  Kottenst«in'i  Dental  Cari«t  23 
Lee  (11.)  on  SjplnlU  .  .  .8 
Leart*d  on  Imperrect  Digestion  .  .  19 
LnraVs  Indian  Ilypene    .  .18 

MacdonaId's(A.)DtM>aae  of  the  Heart  16 
Uacdonald's  (J.  D.)  Examination  of 

Water 21 

Mackenzie  on  Diphtheria  .  .16 

MacMunn's  Spertrosoope  in  Medicine     9 
Macnamara  on  Diwascs  of  the  Eye    .  22 
Mnddi-n's  Health  Resorts.         .         .  17 
Marsden  on  certain  Forms  of  Cancer  19 
Mason  on  Harelip  and  Cleft  Palate  .     5 
—         Surgery  of  the  Face  .         .     5 
Maonder's  Operative  Sarg^ry    .         .     4 
—         Surgery  of  Arteries  .         .     4 
Mayne's  Medical  Vocabulary      .         .  22 
Mitchell  on  Cancer  Life    .         .         .19 
Moore'n  Familv  Medicine  for  India    .  18 
Morris  (H.)  Anatomy  of  the  Joints    .  11 
Netlleship's  Diseases  of  the  Eye        .  23 
Ogston's  Medical  Jurisprudence         .  20 
Osbom  on  Diseases  of  Testis      .         .     7 
—      on  Hydrocele         .        .        .7 
Parkrs'  Manual  of  IVactical  Hygiene  21 
Pavy  on  Food  and  Dietetics       .         .  19 
—    on  I)iabet4>8  .         .         .19 

Peacock's  Valvular  Disease  .  .  16 
Pirrie's  Surgery  ....  4 
Pollo<-k'i<  Uheuniatism  .  .  .19 
Ramsbotham's  Obstetrics  .  .  .13 
Roberts'    (C.)    Manual    of    Anthro. 

pometry 8 

Roberts'  (D.  Lloyd)  Practice  of  Mid- 
wifery   18 

Ronssel's  Transfusion  of  Blood  .  .  6 
Routh's  lufiint  Feeding  .  .  .13 
Roylc  nnd  Ilarloy's  Materia  Medic*  .  12 
Rutherford's  Practical  Histology  .  9 
Salt's  Medico-Electric  Apparatus  .  22 
Sanderson's  Physiological  Handlxwk  .  9 
Sansom's  Diseases  of  the  Heart  .  18 
Savage  on  the  Female  Pelvic  Organs  4 
SaTory's  Domestic  Medicine  .  16 

Sayre's  Orthopaedic  Surgery  .  .  6 
Schroeder's  Manual  of  Midwifery  .  13 
Sewill's  Dental  Anatomy  .  .  .23 
Sheppard  on  Madneaa  .         .21 

Sibaon'a  Medical  Anatomy .  .  .11 
Sieveking's  Life  Assurance  .  21 

Smith    (E.)     Wasting     Diseases    of 

Children 13 

—  Clinical  Studies  .  .  IS 
Smith  (Henry)  Surgery  of  the  Rectum  8 
Smith  (Heywco<l)Uyn«ecoIogy  .  .  14 
Smith  (Priestley)  on  Glaucoma  .  22 

Smith  (W.  R.)  Nursing    .        .        .15 


raoa 

Sparks  on  the  Riviera       .  .17 

Spender's  Bath  Water*     .  .17 

Stillc  and  Mai»ch's  National  Dispen* 

satory 13 

Stocken's  Dental  Materia  Medica  .  18 
Sullivan's  Tropical  Diseases  .  .  18 
Swain's  Surgical  Emergendea  .  .  6 
Swayne's  Obstetric  Aphorisms  .  .  14 
Taft's  Operative  Dentistry  .  .  23 
Taylor's  Principles  of  Medical  Juris- 
prudence .         .         .         .20 

—  Manual   of   Medical    Juris- 

prudence   .        .         .         .20 

—  Poisons  in  relation  to  Medical 

Jurisprudence  .  .  .20 
Teale's  Dangers  to  Health  .  .  21 
Thomas  on  Ear  and  Throat  Diseases  6 
Thompson's  I*ractical  Lithotomy  and 

Lithotrity    .         .         .7 

—  Diseases  of  Urinary  Organs  7 

—  Diseases  of  the  Prostate  .    7 

—  Calculous  Disease  .  .  7 
Thornton  on  Tracheotomy  .  .  17 
Tborowgood  on  Asthm.^     .         .         .15 

—  on  Materio  Medica         .  12 

Thudichum's  Pathology  of  Urine  .  8 
Tibbits'  Medical  Electricity        .         .  22 

—  Map  of  Motor  Points  .  .  22 
Tilf  s  Uterine  Therapeutics        .         .  14 

—    Change  of  Life         •         .         .14 
Tomes'  (C.  S.)  Dental  Anatomy         .  23 

—  (J.  and  C.  S.)  Dental  Surgery  23 
TnnsUll's  Bath  Waters  .  .17 
Van  Buren  on  Diseases  of  the  Qenito* 

Urinary  Organs  .  .  .8 
Veitch's  Handbook  for  Nurses  .  .  15 
Virchow's  Post-mortem  Examinations  10 
WagstafTe's  Human  Osteology  .     9 

Walker's  Ophthalmology  .  .  .28 
Walton's  Diseases  of  the  Eye  .  .  ^ 
Waring's  Practical  Therapeutics       .  12 

—  Bazaar  Medicines  of  India  .  18 

Waters  on  Fits 18 

Wells  (Soelberg)  on  Diseases  of  the  Eye  28 

—  Long,  Short,  and  Weak  Sight .  23 
Wells  (Spencer)  on   Diseases  of  the 

Ovaries  .  .  .  •  .  14 
Wettand  Duncan's  Diseasesof  Women  14 
Whistler's  Syphilis  of  the  Larynx  .  17 
Whittaker's  Primer  on  the  Urine  .  8 
Wilks'  Diseases  of  Nervous  System  .  18 

—  Pathological  Anatomy  .  .  10 
Wilson's    (E.)    Anatomist's    Vade- 

Mecum 11 

—  Lectures  on  Dermatology  .  20 
Wilson's  (O.)  Handbook  of  Hygiene.  22 

—  Hialtliy  Life  and  Dwtllings  22 
Woodman  &  Tidy's  Forensic  Mcdicino  21 


CATALOGUE    OP   RECENT   WORKS 


THE  PRACTICE  OF  SURGERY : 

a  Manual  by  Thomas  Beyant,  F.R.C.S.,  Surgeon  to  Guy's  Hospital. 
Third  Edition,  2  vols.,  crown  8vo,  with  672  Engravings,  288.  [1878] 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY, 

by  "W;lliam  Pibeie,  F.R.S.E.,  Professor  of  Surgery  in  the  University 
of  Aberdeen.    Third  Edition,  8vo,  with  490  Engravings,  28s.         tW] 

A  SYSTEM  OF  PRACTICAL  SURGERY, 

by  Sir  William  Feegusson,  Bart.,  F.R.C.S.,  F.R.S.  Fifth  Edition, 
8vo,  with  463  Engravings,  2l8  [1870] 

OPERATIVE  SURGERY, 

by  C.  F.  Maundee,  F.R.C.S.,  late  Surgeon  to  the  London  Hospital. 
Second  Edition,  post  8vo,  with  164  Engravings,  6s,  [185^ 

BT   THB    SAME   ATTTHOB. 

SURGERY  OF  THE  ARTERIES : 

Lettsomian  Lectures  for  1875,  on  Aneurisms,  Wounds,  Hsemorrhages, 
&c.     Post  8vo,  with  18  Engravings,  6s.  [18761 

THE  SURGEON'S  VADE-MECUM, 

a  Manual  of  Modem  Surgery,  by  Robebt  Deuitt.  Eleventh  Edition, 
fcap.  8vo,  with  369  Engravings,  14s.  [1878] 

OUTLINES  OF  SURGERY  AND  SURGICAL  PATHOLOGY, 

including  the  Diagnosis  and  Treatment  of  Obscure  and  Urgent 
Cases,  and  the  Surgical  Anatomy  of  some  Important  Structures  and 
Regions,  by  F.  Le  Geos  Claek,  F.R.S.,  Considting  Surgeon  to  St. 
Thomas's  Hospital.  Second  Edition,  Revised  and  Expanded  by  the 
Author,  assisted  by  W.  W.  Wagstaffe,  F.R.C.S.,  Assistant-Surgeon 
to  St.  Thomas's  Hospital.    8vo,  lOs.  6d.  [1879] 

CLINICAL  AND  PATHOLOGICAL  OBSERVATIONS  IN  INDIA, 
by  Sir  J.  Fayeeb,  K.C.S.L,  M.D.,  F.R.C.P.  Lond.,  F.R.S.E.,  Physician 
to  the  Secretary  of  State  for  India  in  Council.    8vo,  with  Engravings, 

208.  [18781 

TREATMENT  OF  WOUNDS : 

Clinical  Lectures,  by  Sampson  Gamgee,  F.R.S.E.,  Surgeon  to  the 
Queen's  Hospital,  Birmingham.  Crown  8vo,  with  Engravings,  Sa.  [1878] 

BT  THE  SAME  AUTHOB, 

FRACTURES  OF  THE  LIMBS 

and  their  Treatment.    8vo,  with  Plates,  10s.  6d.  [1871} 

THE  FEMALE  PELVIC  ORGANS, 

their  Surgery,  Surgical  Pathology,  and  Surgical  Anatomy,  in  a 
Series  of  Coloured  Plates  taken  from  Nature:  with  Commentaries, 
Notes,  and  Cases,  by  Heney  Savage,  M.D.  Lond.,  F.R.C.S.,  Consulting 
Officer  of  the  Samaritan  Free  Hospital.    Third  Edition,  4to,  £1 158. 

[1876] 


PUBLISHED  BT  J.   AND  A.   OHDBCHILL 


SUBGICAL  EMERGENCIES 

together  with  the  Emergencies  attendant  on  Parturition  and  the 
Treatment  of  Poisoning :  a  Manual  for  the  use  of  General  Practi- 
tioners, by  William  P.  Swain,  F.R.C.S.,  Surgeon  to  the  Royal  Albert 
Hospital,  Devonport.     Third  Edition,  with  117  Engravings,  post  8ro, 

58.  [1880] 

TRANSFUSION  OP  HUMAN  BLOOD : 

with  Table  of  50  cases,  by  Dr.  Roussel,  of  Geneva.  Translated  by 
Claude  Guinness,  B.A.  With  a  Preface  by  Sie  James  Paget,  Bart. 
Crown  8vo,  28.  6d.  [1877] 

ILLUSTRATIONS  OF  CLINICAL  SURGERY, 

consisting  of  Coloured  Plates,  Photographs,  Woodcuts,  Diagrams,  Ac., 
illustrating  Surgical  Diseases,  Symptoms  and  Accidents ;  also  Opera- 
tions and  other  methods  of  Treatment.  By  Jonathan  Hutchinson, 
F.R.C.S.,  Senior  Surgeon  to  the  London  Hospital.  In  Quarterly 
Fasciculi,  I  to  XIII,  6s.  6d.  each.  Fasciculi  I  to  X  bound,  with 
Appendix  and  Index,  £3  lOs.  Ci87ft-0] 

MINOR  SURGERY  AND  BANDAGING : 

a  Manual  for  the  Use  of  House-Surgeons,  Dressers,  and  Junior 
Practitioners,  by  Chbistopheb  Heath,  F.R.C.S.,  Surgeon  to  Uni- 
versity College  Hospital,  and  Holme  Professor  of  Surgery  in  University 
College.    Sixth  Edition,  fcap  8vo,  with  115  Engravings,  58.  6d.       ^880] 

BT  THS  SAICB  AUTHOB, 

INJURIES  AND  DISEASES  OF  THE  JAWS : 

Jacksoniam  Pbize  Essat.  Second  Edition,  8vo,  with  164  Engrav- 
ings, 128.  [187t] 

ALSO, 

A  COURSE  OF  OPERATIVE  SURGERY : 

with  20  Plates  drawn  (rom  Nature  by  M.  LivEiLLi,  and  coloured 
by  hand  under  his  direction.     Large  8vo.     40s.  [1877] 

ALSO, 

THE  STUDENT'S  GUIDE  TO  SURGICAL  DIAGNOSIS. 

Fcap.  Svo,  68.  6d.  [18T8] 

HARE-LIP  AND  CLEFT  PALATE, 

by  Fbancis  Mason,  F.R.C.S.,  Surgeon  and  Lecturer  on  Anatomy  at 
St.  Thomas's  Hospital.     With  66  Engravings,  8vo,  6s.  [1877] 

BT  THB  8AHB  ACTHOB, 

THE  SURGERY  OF  THE  FACE : 

with  100  Engravings.    8vo,  7s.  6d.  [1878] 

THE  EAR: 

ita  Anatomy,  Physiology,  and  Diseases.  A  Practical  Treatise,  by 
Chables  H.  Bubnbtt,  A.M.,  M.D.,  Aural  Surgeon  to  the  Presby- 
terian Hospital,  and  Surgeon  in  Charge  of  the  Infirmary  for  DiseMe* 
of  the  Ear,  Philadelphia.    With  87  Engravingfl,  8vo,  18«.  CU77] 


CATALOGUE   OP   EEOENT   WORKS 


DISEASES  AND  INJURIES  OP  THE  EAR, 

by  W.  B.  Daxbt,  F.R.O.S.,  M.B.,  Aural  Surgeon  and  Lecturer  on 
Aural  Surgery  at  St.  George's  Hospital.  Crown  8vo,  with  21  Engrav- 
ings, 6s.  6d.  [1878] 

AURAL  SURGERY  ; 

a  Pi'actical  Treatise,  by  H.  Macnaughton  Jones,  M.D.,  Pix>fe88or 
of  the  Queen's  University  in  Ireland,  Surgeon  to  the  Cork  Ophthalmic 
and  Aural  Hospital.    With  46  Engravings,  crown  8vo,  Ss.  [i878] 

BT  THE  BAVB  AUTHOB, 

ATLAS  OF  DISEASES  OF  THE  MEMBRANA  TTMPANI. 

In  Coloured  Plates,  containing  62  Figures,  with  Text,  crown  4to,  2l8. 

[1878]  - 

EAR  AND  THROAT  DISEASES. 

Essays  by  Llewellyn  Thomas,  M.D.,  Surgeon  to  the  Central 
London  Throat  and  Ear  Hospital.    Post  8vo,  2s.  6d.  [1878] 

CLUBFOOT : 

its  Causes,  Pathology,  and  Treatment :  Jacksonian  Prize  Essay  by  Wm. 
Adams,  F.R.C.S.,  Surgeon  to  the  Great  Northern  Hospital.  Second 
Edition,  Svo,  with  106  Engi-avings  and  6  Lithographic  Plates,  158.    [i87S] 

BX  THB  SAME  ATTTHOB, 

ON  CONTRACTION  OF  THE  FINGERS, 

and  its  Treatment  by  Subcutaneous  Operation ;  and  on  Obliteration 
of  Depressed  Cicatrices  by  the  same  Method.  With  30  Illustraticns, 
Svo,  4s.  6d.  aw»] 

ORTHOPEDIC  SURGERY : 

Lectures  delivered  at  St.  George's  Hospital,  by  Bernard  E.  Brod- 
HTJRST,  F.R.C.S.,  Surgeon  to  the  Royal  Orthopaedic  Hospital.  Second 
Edition,  Svo,  with  Engravings,  12s.  6d.  [187«] 

OPERATIVE  SURGERY  OF  THE  FOOT  AND  ANKLE, 

by  Henry  Hancock,  F.R.C.S.,  late  Consulting  Surgeon  to  Charing 
Cross  Hospital.     Svo,  with  Engravings,  15s.  [1878] 

SURGICAL  INQUIRIES, 

by  FURNEAUX  Jordan,  F.R.C.S.,  Professor  of  Surgery  in  Queen's 
College,  Birmingham.     With  numerous  Lithographic  Plates.    Svo,  58. 

[1878] 

ORTHOPRAXY : 

the  Mechanical  Treatment  of  Deformities,  Debilities,  and  Deficiencies  of 
the  Human  Fi-ame  by  H.  Heather  Bigo,  Associate  of  the  Institute  of 
Civil  Engineers.    Third  Edition,  with  319  Engravings,  Svo,  ISs.   [1877] 

ORTHOPEDIC  SURGERY: 

and  Diseases  of  the  Joints.  Lectures  by  Lewis  A.  Sayre,  M.D., 
Professor  of  Orthopaedic  Surgery,  Fractures  and  Dislocations,  and 
Clinical  Surgeiy,  in  BeUevue  Hospital  Medical  College,  New  York. 
With  274  Engravings,  Svo,  20s.  [187«] 


PUBLISUED   BY   J.   AUD  A.   OHUBOHILL 


DISEASES  OF  THE  RECTUM, 

by  Thoma.8  B.  Cuulino,  F.U^.,  Consulting  Surgeon  to  tbu  London 
Hospital.    Fourth  Edition.  Berisod,  8vo,  78.  Gd.  CU?<] 

BT  Till   8AUB   AUTHOR, 

DISEASES  OF  THE  TESTIS,  SPERMATIC  CORD,  AND  SCROTUM. 
Third  Edition,  with  Engravings,  8vo,  IGs.  HW) 

FISTULA,  HiEMORRHOIDS,  PAINFUL  ULCER,  STRICTURE, 
Prolnpsus.  and  other  Diseases  of  the  Rectum :  their  Diagnosis  and 
Treatment.  By  William  ALLiNaHAM,  F.R.C.S., Surgeon  to  St.  Mark's 
Hospital  for  Fistuhi.    Third  Edition,  with  Eagrarings,  8vo,  lOs,  ['"WJ 

CANCER  OF  THE  RECTUM : 

its  Pathology,  Diagnosis,  and  Treatment,  including  a  portion  of  the 
Jacksouian  Prize  Essay  for  1876.  By  W.  Harbison  Cbipps,  F.R.C.S., 
Surgeon  to  the  Great  Northern  Hospital.  With  12  Plates,  post  8to, 
6s.  .  0880) 

HYDROCELE : 

its  several  Varieties  and  their  Treatment,  by  Samukl  Osbobn,F.R.C.8., 
late  Surgical  Registrar  to  St.  Thomas's  Hospital.  With  Engravings, 
fcap.  8vo,  3s.  0878] 

BT  THB  BAXB  AUTHOR, 

DISEASES  OF  THE  TESTIS : 

with  Engravings,  fcap.  8vo,  Ss.  6d.  0*0] 

PRACTICAL  LITHOTOMY  AND  LITHOTRITY; 

or.  An  Inquiry  into  the  best  Modes  of  removing  Stone  from  the 
Bladder.  By  Sir  Henry  Thompson,  F.R.C.S.,  Emeritus  Professor 
of  Surgery  to  University  College.  Second  Edition,  8vo,  with  numerous 
Engravings,  lOs.  OSH] 

BT  THB  SAMR  AUTHOR, 

DISEASES  OF  THE  URINARY  ORGANS : 

(Clinical  Lectures).  Fifth  Edition,  8to,  with  2  Plates  and  71 
Engravings,  lOs.  6d.  087»j 

ALSO, 

DISEASES  OF  THE  PROSTATE  : 

their  Pathology  and  Treatment.  Fourth  Edition,  8vo,  with  numerous 
Plates,  10s.  0873] 

ALSO. 

THE  PREVENTIVE  TREATMENT  OF  CALCULOUS  DISEASE 

and  the  Use  of  Solvent  Remedies.    Second  Edition,  fcap.  8vo,  2b.  6d. 

[187«] 

STRICTURE  OF  THE  URETHRA, 

and  other  Diseases  of  the  Urinary  Organs,  by  RgarNALD  Harbison, 
F.R.C.S.,  Surgeon  to  the  Liverpool  Royal  Infirmary.  With  10  plates. 
8vo,  7s.  6d.  08TO 

LITHOTOMY  AND  EXTRACTION  OF  STONE 

from  the  Bladder,  Urethra,  and  Prostate  of  the  Male,  and  from  the 
Bladder  of  the  Female,  by  W.  Poulbtt  Harris,  M.D.,  Surgoon-Major 
H.M.  Bengal  Medical  Service.    With  Engravings,  Svo,  IDs.  6d,     0«7«J 


CATALOGUE   OP   EECEKT   WORKS 


THE  SURGERY  OP  THE  RECTUM : 

Lettsomian  Lectures  by  Henry  Smith,  F.R.C.S.,  Professor  of  Surgery 
in  King's  College,  Surgeon  to  King's  College  Hospital.  Fourth 
Edition,  fcap.  8vo,  Ss.  [187«] 

DISEASES  OP  THE  BLADDER, 

Prostate  Gland  and  Urethra,  including  a  practical  view  of  Urinary 
Diseases,  Deposits  and  Calcvili,  by  P.  J.  Gant,  P.R.C.S.,  Senior  Sur- 
geon to  the  Royal  Free  Hospital.  Fourth  Edition,  crown  8vo,  with 
Engravings,  lOs.  6d.  iWS] 

RENAL  AND  URINARY  DISEASES: 

Clinical  Reports,  by  William  Caetee,  M.B.,  M.R.C.P.,  Physician 
to  the  Liverpool  Southern  Hospital.     Crown  8vo,  78.  6d.  0878] 

STUDENT'S  PRIMER  ON  THE  URINE : 

By  J.  Teavis  Whittaker,  M.D.,  Clinical  Demonstrator  at  the  Royal 
Infirmary,  Glasgow.  With  Illustrations  and  16  Plates  etched  on 
Copper,  post  Svo,  4s.  6d.  [1880] 

THE  REPRODUCTIVE  ORGANS 

in  Childhood,  Youth,  Adult  Age,  and  Advanced  Life  (Functions  and 
Disorders  of),  considered  in  their  Physiological,  Social,  and  Moral 
Relations,  by  William  Acton,  M.R.C.S.    Sixth  Edition,  Svo,  128. 

[1876] 

URINARY  AND  REPRODUCTIVE  ORGANS : 

their  Functional  Diseases,  by  D.  Campbell  Black,  M.D.,  L.R.C.S. 
Edin.     Second  Edition.    Svo,  lOs.  [1876] 

LECTURES  ON  SYPHILIS, 

and  on  some  forms  of  Local  Disease,  aflFecting  pi-incipally  the  Organs 
of  Generation,  by  Heney  Lee,  F.R.C.S.,  Surgeon  to  St  George's  Hos- 
pital,    With  Engravings,  Svo,  10s.  ri875] 

SYPHILITIC  NERVOUS  AFFECTIONS : 

their  Clinical  Aspects,  by  Thomas  Buzzaed,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  National  Hospital  for  Paralysis  and  Epilepsy.  Post 
Svo,  5s.  0874] 

SYPHILIS : 

Harvcian  Lectures,  by  J.  R.  Lane,  F.R.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgery  at,  St.  Mary's  Hospital ;  Consulting  Surgeon  to  the  Jjock 
Hospital.    Fcap.  Svo,  3s.  6d.  (1878] 

MANUAL  OF  ANTHROPOMETRY: 

a  Guide  to  the  Measurement  of  the  Human  Body,  containing  an 
Anthropometrical  Chart  and  Register,  a  Systematic  Table  of  Mea- 
surements, &c.  By  Chaeles  Robeets,  F.R.C.S.,  late  Assistant 
Surgeon  to  the  Victoria  Hospital  for  Children.  With  numerous 
Illustrations  and  Tables.    Svo,  6b.  6d.  [1878] 


PUBLISHED  BY  J.   AND   A.   CHUBOUILL 


PATHOLOGY  OF  THE  URINE, 

including  a  Complete  Guido  to  its  Analysis,  bj  J.  L.  W.  Thudicbttm, 
M.D.,  F.R.C.P.  Second  Edition,  rewritten  and  enlarged,  with  En- 
grarings,  8vo,  ISs.  n»77l 

QENITO-URINART  ORGANS,  INCLUDING  SYPHILIS: 

a  Practical  Treatise  on  their  Surgical  Diseases,  designed  as  a  Manual 
for  Students  and  Practitioners,  by  W.  H.  Van  Buben,  M.D.,  Pro- 
fessor of  the  Principles  of  Surgery  in  Bellevuo  Hospital  Medical  Col- 
lege, New  York,  and  E.  L.  Ketes,  M,D.,  Professor  of  Dermatology  in 
Bellevue  Hospital  Medical  College,  New  York.  Royal  8vo,  with  140 
Engravings,  21  s.  0874] 

THE  MARRIAGE  OF  NEAR  KIN, 

considered  with  respect  to  the  Laws  of  Nations,  Results  of  Experienoe, 
and  the  Teachings  of  Biology,  by  Alfred  H.  Huth.    8to,  14a.    ClS7t] 

HISTOLOGY  AND  HISTO-CHEMISTRY  OF  MAN : 

a  Treatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body,  by  Heinbich  Fbey,  Professor  of  Medicine  in  Zurich. 
Translated  from  the  Fourth  German  Edition  by  Abthub  E.  J. 
Babkeb,  Assistant-Surgeon  to  University  College  Hospital.  And 
Reriscd  by  the  Author.    Svo,  with  608  Engravings,  2l8.  IW«) 

HUMAN  PHYSIOLOGY: 

a  Treatise  designed  for  the  Use  of  Students  and  Practitioners  of 
Medicine,  by  John  C.  Dalton,  M.D.,  Professor  of  Physi6logy  and 
Hygiene  in  the  College  of  Physicians  and  Surgeons,  New  York.  Sixth 
Edition,  royal  8vo,  with  316  Engravings,  20s.  P87J] 

HANDBOOK  FOR  THE  PHYSIOLOGICAL  LABORATORY, 

by  E.  Klein,  M.D.,  F.R.S.,  Assistant  Professor  in  the  Pathological  Labo- 
ratory of  the  Brown  Institution,  London ;  J.  Bubdon-Sandebson, 
M.D.,  F.R.S.,  Professor  of  Practical  Physiology  in  University  College, 
London;  Michael  Fosteb,  M.D.,  F.R.S.,  Prselector  of  Physiology 
in  Trinity  College,  Cambridge;  and  T.  Laudeb  Bbunton,  M.D., 
F.R.S.,  Lecturer  on  Materia  Medica  at  St.  Bartholomew's  Hospital ; 
edited  by  J.  Bubdon  Sandebbon.    8vo,  with  123  Plates,  24fl.        ^^) 

THE  SPECTROSCOPE  IN  MEDICINE. 

By  Chables  A.  MacMunn,  B.A.,  M.D.  With  3  Chronio-lithographic 
Plates  of  Physiological  and  Pathological  Spectra,  and  13  Engravings 
8vo,  98.  [iw>l 

PRACTICAL  HISTOLOGY, 

by  William  Ruthebfobd,  M.D.,  Professor  of  the  InsUtntea  of 
Medicine  in  the  University  of  Edinburgh.  Second  Edition,  with 
^  Engravings.    Crown  8vo  (with  additional  leaves  for  note*),  6«. 

S 


10  CATALOGUE   OP   EECENT   WOEKS 


PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 

by  W.  B.  Carpentee,  C.B.,  M.D.,  F.R.S.  Eighth  Edition  by  Henet 
PowEE,  M,B.,  F.B.O.S.,  Examiner  in  Natural  Science,  Univeraity  of 
Oxford,  and  in  Natural  Science  and  Medicine,  University  of  Cambridge. 
8vo,  with  3  Steel  Plates  and  371  Engravings,  31s.  6d.  [1878] 

TEXT-BOOK  OF  PHYSIOLOGY. 

By  J.  Fulton,  M.D,,  Professor  of  Physiology,  &c.,  in  Trinity  Medical 
College,  Toronto.  Second  Edition,  with  162  Engravings,  8vo,  15s.    ti87«] 

STUDENTS'  GUIDE  TO  HUMAN  OSTEOLOGY, 

by  William  Warwick  Waostaffe,  F.R.C.S.,  Assistant-Surgeon 
and  Lecturer  on  Anatomy,  St.  Thomas's  Hospital.  With  23  Plates 
and  66  Engravings.    Fcap.  8vo,  lOs.  6d.  ^^75] 

LANDMARKS,  MEDICAL  AND  SURGICAL, 

by  LuTHEE  HoLDEN,  F.R.C.S.,  President  of  the  Royal  College  of 
Surgeons ;  Senior  Surgeon  to  St.  Bartholomew's  and  the  Fbundling 
Hospitals.    Second  Edition,  Svo,  Ss.  6d.  [1877] 

BY  THB  SAME  AUTHOB. 

HUMAN  OSTEOLOGY: 

comprising  a  Description  of  the  Bones,  with  Delineations  of  the 
Attachments  of  the  Muscles,  the  General  and  Microscopical  Structure 
of  Bone,  and  its  Development.  Fifth  Edition,  with  61  Lithographic 
Plates  and  89  Engravings.     Svo,  16s.  [1878] 

ALSO, 

MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY. 

Foiirth  Edition,  with  170  Engravings,  8vo,  16s.  ^879] 

PATHOLOGICAL  ANATOMY : 

Lectures  by  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lec- 
turer on  Medicine  at,  Guy's  Hospital ;  and  Walter  Moxon,  M.D., 
F.R.C.P.,  Physician  to,  and  Lecturer  on  Clinical  Medicine  at,  Guy's 
Hospital.    Second  Edition,  8vo,  with  Plates,  188.  [1875] 

PATHOLOGICAL  ANATOMY : 

a  Manual  by  0.  Handfield  Jones,  M.B.,  F.R.S.,  Physician  to  St. 
Mary's  Hospital,  and  Edwaed  H.  Sievbking,  M.D.,  F.R.C.P., 
Physician  to  St.  Mary's  Hospital.  Edited  by  J.  F.  Payne,  M.D., 
F.R.C.P.,  Assistant  Physician  and  Lecturer  on  General  Pathology 
at  St.  Thomas's  Hospital.  Second  Edition,  crown  8vo,  with  195 
Engi-avings,  168.  0876] 

POST-MORTEM  EXAMINATIONS : 

a  Description  and  Explanation  of  the  Method. of  Pei'forming  them, 
with  especial  Reference  to  Medico-Legal  Practice.  By  Professor 
Rudolph  Viechow,  of  Berlin.  Translated  from  the  Second  Gei-man 
Edition  by  Dr.  T.  P.  Smith.    With  4  plates.    Fcap  Svo,  Ss.  6d.   asso] 

STUDENT'S  GUIDE  TO  SURGICAL  ANATOMY : 

an  Introduction  to  Operative  Sui-gciy  by  Edwaed  Bellamy, 
F.R.C.S.,  and  Member  of  the  Board  of  Examiners ;  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Chaiing  Cross  Hospital.  Fcap  8yo,  with 
76  Engravings,  7s.  0880] 
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PRACTICAL  ANATOMY : 

a  Manual  of  Dissoctiona  by  OfiRiSTOPUEa  Hkath,  F.R.C.S.,  Sargeon 
to  University  College  Hospitul,  and  Holme  Professor  of  Surgery  in 
University  College.  Fourth  Edition,  crown  8vo,  with  16  Coloured 
Plates  and  2<>4  Engravings,  lis.  (1977] 

AN  ATLAS  OP  HUMAN  ANATOMY: 

illustrating  most  of  the  ordinary  Dissections,  and  many  not  usually 
practised  by  the  Student.  To  bo  completed  in  12  Parts,  each  con- 
taining i  Coloured  Plates,  with  Explanatory  Text.  By  Rickman  J. 
GoDLEE.  F.R.C.S,,  Assistant  Snrrgcon  to  University  College  Hospital, 
and  Senior  Demonstrator  of  Anatomy  in  University  College.  Parts 
I  to  XI.     Imp.  4to,  7b.  6d.  each  Part.  [1877-80] 

WILSON'S  ANATOMISTS  VADE-MECUM : 

a  System  of  Human  Anatomy.  Ninth  Edition,  by  Geobge  Bucha- 
nan, Professor  of  Clinical  Surgery  in  the  University  of  Glasgow,  and 
Henry  E.  Clark,  M.R.C.S.,  Lecturer  on  Anatomy  at  the  Glasgow 
Royal  Infirmary  School  of  Medicine.  Crown  8vo,  with  371  Engrar- 
ings,  lis.  087S] 

ATLAS  OF  TOPOGRAPHICAL  ANATOMY, 

after  Plane  Sections  of  Frozen  Bodies.  By  WiLHELM  Bbaunb, 
Professor  of  Anatomy  in  the  Univereity  of  Leipzig.  Translated  by 
Edward  Bellamy,  F.R.C.S.,  and  Member  of  the  Board  of  Exa- 
miners ;  Surgeon  to,  and  Lecturer  on  Anatomy,  &c.,  at,  Charing 
Cross  Hospital.  With  3t  Photo-lithographic  Plates  and  46  Wood- 
cuts.   Large  Imp.  8vo,  408.  1*877] 

THE  ANATOMICAL  REMEMBRANCER; 

or.  Complete  Pocket  Anatolnist.    Eighth  Edition,  32mo,  3s.  6d.     C'W«] 

ANATOMY  OF  THE  JOINTS  OF  MAN, 

by  Henry  Morkls,  F.R.C.S.,  Surgeon  to,  and  Ijccturer  on  Anatomy 
and  Practical  Surgeiy  at,  th»  Middlesex  Hospital.  With  44  Litho- 
graphic Plates  (several  being  coloured)  and  13  Wood  Engravings. 
8vo,  IGs.  Cl87»] 

MEDICAL  ANATOMY. 

by  Francis  Sibson.  M.D.,  F.R.C.P.,  F.R.S.  Imp.  folio,  with  21 
coloured  Plates,  cloth,  i'Js.,  half-morocco,  50s.  P***! 

HOOPER'S  PHYSICIAN'S  VADE-MECUM ; 

or,  Manual  of  the  Principles  and  Practice  of  Physic,  Ninth  Edition 
by  W.  A.  Guy.  MB.,  F.R.S..  and  John  Hablxt,  M.D.,  F.R.C.P. 
Fcap  8vo.  with  Engravings.  128.  6d.  P*'*^ 

A  NEW  SYSTEM  OF  MEDICINE; 

entitled  Recognisant  Medicine,  or  the  State  of  the  Sick,  by 
Bholanoth  Bose*,  M.D.,  Indian  Medical  Service.    8vo,  10s.  6d.     ^877] 

BT  THE   BASIS    ACTHOR. 

PRINCIPLES  OP  RATIONAL  THERAPEUTICS. 

Commenced  as  an  Inquiry  into  tlie  Relative  Value  of  Quinine  and 
Arsenic  in  Agne.    8yo,  4m,  P"^ 
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THE  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MEDICINE, 

by  Matthew  Charteeis,  M.D.,  Professor  of  Medicine  in  Anderson's 
College,  and  Lecturer  on  Clinical  Medicine  in  the  Royal  Infirmary, 
Glasgow.  Second  Edition,  with  Engravings  on  Copper  and  Wood» 
fcap.  8vo,  6s.  6d.  CWfl 

THE  MICROSCOPE  IN  MEDICINE, 

by  Lionel  S.  Beale,  M.B.,  F.R.S.,  Physician  to  King's  College 
Hospital.    Fourth  Edition,  with  86  Plates,  Svo,  2l8.  [1877] 

THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS, 

by  Samuel  Fenwick,  M.D.,  F.R.C.P.,  Physician  to  the  London 
Hospital.  Fourth  Edition,  fcap.  Svo,  with  106  Engiavings,  6s.  6d.  P97«] 

BY   THB   SAMK   AT7TH0S, 

THE  STUDENT'S  OUTLINES  OF  MEDICAL  TREATSIENT. 

Fcap.  Svo,  7s.  I^87»] 

A  MANUAL  OF  MEDICAL  DIAGNOSIS, 

by  A.  W.  Baeclay,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  St.  George's  Hospital.    Third  Edition,  fcap  Svo,  lOs.  6d. 

[1876] 

CLINICAL  MEDICINE : 

Lectures  and  Essays  by  Balthazar  Foster,  M.D.,  F.R.C.P.  Lond., 
Professor  of  Medicine  in  Queen's  College,  Birmingham.    Svo,  10s.  6d. 

[187*] 

CLINICAL  STUDIES: 

Illustrated  by  Cases  observed  in  Hospital  and  Private  Practice,  by  Sir 
J.  Rose  Cormack,  M.D.,  F.R.S.E.,  Physician  to  the  Hertford  British 
Hospital  of  Paris.    2  vols.,  post  Svo,  20s.  C1876] 

ROTLE'S  MANUAL  OF  MATERIA  MEDIC  A  AND  THERAPEUTICS. 
Sixth  Edition  by  John  Harley,  M.D.,  F.R.C.P.,  Physician  to,  and 
Joint  Lecturer  on  Clinical  Medicine  at,  St.  Thomas's  Hospital.  Crown 
Svo,  with  139  Engravings,  15s.  P87«] 

PRACTICAL  THERAPEUTICS : 

a  Manual  by  E.  J.  Waeino,  M.D.,  F.R.C.P.  Lond.  Third  Edition, 
fcap  Svo,  12s.  6d.  0871] 

THE  ELEMENTS  OF  THERAPEUTICS 

a  Clinical  Guide  to  the  Action  of  Drugs,  oy  C.  BiNZ,  M.D.,  Professor 
of  Pharmacology  in  the  University  of  Bonn.  Translated  and  Edited 
with  Additions,  in  Conformity  with  the  Biitish  and  American  Phar- 
macopoeias, by  Edwaed  I.  Sparks,  F.R.C.P.,  M.A.,  M.B.  Oxon., 
formerly  Radcliflfe  Ti-avelling  Fellow.    Crown  Svo,  Ss.  6d.  [1877] 

THE  STUDENT'S  GUIDE  TO  MATERIA  MEDICA, 

by  John  C.  Thorowgood,  M.D.,  F.R.C.P.  Lond.,  Physician  to  the 
City  of  London  Hospital  for  Diseases  of  the  Chest.  Fcap  Svo,  with 
Engravings,  6s.  6d.  iW*} 
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THE  NATIONAL  DISPENSATORY : 

containing  the  Natural  History,  Chemistry,  Pbarmaoy.  Actions  and 
Uses  of  Medicines,  including  those  recognised  in  the  Fhariuacopa>ias 
of  the  United  States  and  Great  Britain  and  Germany,  with  numerous 
references  to  the  French  Codex,  by  Alfhed  Still^,  M.D.,  LL.D., 
and  John  M.  Maisch,  Ph.D.  Second  edition,  with  239  Engravings. 
1«80  pp.,  8vo.,  34«.  ti87»j 

DENTAL  MATERIA  MEDICA  AND  THERAPEUTICS, 

Elements  of,  by  James  Stocken,  L.D.S.R.C.S.,  late  Lecturer  on 
Dental  Materia  Medica  and  Therapeutics  and  Surgeon  to  the  National 
Dental  Hospital.    Second  Edition,  Fcap  8vo,  6b.  6d.  H87y 

THE  DISEASES  OF  CHILDREN : 

a  Practical  Manual,  with  a  Formulary,  by  Edwabd  Ellis,  M.D., 
late  Senior  Physician  to  the  Victoria  Hospital  for  Children.  Third 
Edition,  crown  8vo,  Ts.  6d.  [»878) 

THE  WASTING  DISEASES  OF  CHILDREN, 

by  Eustace  Smith,  M.D.,  F.R.C.P.  Lond.,  Physician  to  the  King  of 
the  Belgians,  Physician  to  the  East  London  Hospital  for  Children. 
Third  Edition,  post  8vo,  Ss.  6d.  [IW] 

BT  THR  BAMS  AVTHOB, 

CLINICAL  STUDIES  OF  DISEASE  IN  CHILDREN. 

Post  8vo,  78.  6d.  tW«] 

INFANT  FEEDING  AND  ITS  INFLUENCE  ON  LIFE ; 

or,  the  Causes  and  Prevention  of  Infant  Mortality,  by  Cuables  H.  F. 
RouTH,  M.D.,  Senior  Physician  to  the  Samaritan  Hospital  for  Women 
and  Children.    Third  Edition,  fcap  8vo,  7s.  6d.  [We] 

THE  DISEASES  OF  CHILDREN: 

Essays  by  William  Henry  Day,  M.D.,  Physician  to  the  Samaritan 
Hospital  for  Diseases  of  Women  and  Children.  SecondEdition,fcap8To. 

[In  the  PrcM.] 

THB  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY, 
by  D.  Lloyd  Roberts,  M.D.,  F.R.C.P.,  Physician  to  St.  Mary's  Hos- 
pital, Manchester.    Second  Edition,  fcap.  8vo,  with  96  Engravings,  7s. 

[187»J 

OBSTETRIC  MEDICINE  AND  SURGERY, 

their  Principles  and  Practice,  by  F.  H.  Ramsbotham,  M.D.,  P.R.O.P. 
Piah  Edition,  8vo,  with  120  Plates,  22s.  awT) 

OBSTETRIC  SURGERY: 

a  Complete  Handbook,  giving  Short  Rules  of  Practice  in  every  Emer- 
gency, from  the  Simplest  to  the  most  Formidable  Operations  connected 
with  the  Science  of  Obstetricy,  by  Charles  Clat,  Ext.L.R.C.P.  Lond., 
L.R.C.S.E.,  late  Senior  Surgeon  and  Lecturer  on  Midwifery,  St. 
Mary's  Hospital,  Manchester.      Fcap  8vo,  with  91  Engraving^,  6s.  6d. 

SCHROEDER'S  MANUAL  OF  MIDWIFERY,  tW*] 

including  the  Pathology  of  Pregnancy  and  the  Puerperal  State. 
Translated  by  Charles  H.  Cabteb,  B.A.,  M.D.  8vo,  with  Engrav- 
ings, 12s.  6d.  tl875) 
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OBSTETRIC  OPERATIONS, 

inclnding  the  Treatment  of  HsBmoirhage,  and  forming  a  Guide  to  the 
Management  of  Difficult  Labour ;  Lectures  by  Robeut  Barnes,  M.D., 
F.R.C.P.,  Obstetric  Physician  to  St.  George's  Hospital.  Third  Edition, 
8vo,  with  12't  Engi-avings,  18s.  P875] 

BY  THE  SAME   AFTHOB, 

MEDICAL  AND  SURGICAL  DISEASES  OF  WOMEN : 

a  Clinical  Histoi-y.    Second  Edition,  8vo,  with  181  Engravings,  288. 

L1878] 

LECTURES  ON  THE  DISEASES  OF  WOMEN, 

by  Charles  West,  M.D.,  F.R.C.P.  Fourth  Edition,  Revised  and  in 
part  Re-written  by  the  Author,  with  numerous  Additions  by  J.  Mat- 
thews Duncan,  M.D.,  F.R.S.E.,  Obstetric  Physician  to  St.  Bar- 
tholomew's Hospital.    8vo,  16s.  [18793 

DISEASES  OF  WOMEN: 

Clinical  Lectiires  delivered  in  St.  Bartholomew's  Hospital,  by 
J.  Matthew  Duncan,  M.D.,  F.R.S.E.    8vo.  8s.  P879) 

THE  PRINCIPLES  AND  PRACTICE  OF  GYNECOLOGY, 

by  Thomas  Addis  Emmet,  M.D.,  Surgeon  to  the  Woman's  Hospital 
of  the  State  of  New  York.     With  130  Engravings,  royal  8vo,  24s.   [1879] 

THE  STUDENT'S  GUIDE  TO  THE  DISEASES  OF  WOMEN, 

by  Alfred  L.  Galabin,  M.D.,  F.R.C.P.,  Assistant  Obstetric 
Physician  to  Guy's  Hospital.     With  63  Engravings,  fcap.  8vo,  78.  6d. 

[1879]. 

OBSTETRIC  APHORISMS: 

for  the  Use  of  Students  commencing  Midwifery  Practice,  by  J.  G. 
Swayne,  M.D.,  Consulting  Physician- Accoucheur  to  the  Bristol 
General  Hospital.     Sixth  Edition,  fcap.  8vo,  with  Engravings,  3s.  6d. 

[1B76] 

A  HANDBOOK  OF  UTERINE  THERAPEUTICS, 

and  of  Diseases  of  Women,  by  E.  J.  Tilt,  M.D.,  M.R.C.P.  Fourth 
Edition,  post  8vo,  10s.  [1878] 

BY  THE  SAHB  AUTHOB, 

THE  CHANGE  OF  LIFE 

in  Health  and  Disease  :  a  Practical  Treatise  on  the  Nervous  and  other 
Affections  incidental  to  Women  at  the  Decline  of  Life.  Third  Edition, 
8vo,  lOs.  6d.  [1870] 

DISEASES  OF  THE  OVARIES : 

their  Diagnosis  and  Treatment,  by  T.  Spencer  Wells,  F.R.C.S., 
Surgeon  to  the  Queen's  Household  and  Consulting  Surgeon  to  ths 
Samaritan  Hospital.     8vo,  with  about  150  Engravings,  21s.  [1872] 

PRACTICAL  GYNECOLOGY: 

a  Handbook  of  the  Diseases  of  Women,  by  Hey  wood  Smith,  M.D. 
Oxon.,  Physician  to  the  Hospital  for  Women  and  to  the  British  Lying- 
in  Hospital.    With  Engravings,  crown  8vo,  5s.  6d.  [1877] 
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RUPTURE  OF  THE  FEMALE  PERINEUM, 

its  trcatiucnt,  iumicdiato  and  remote,  by  Qcobob  O.  Bamtock,  M.D., 
Surgeon  (for  In-patients)  to  the  Samaritan  Free  Hospital  for  Women 
and  Children.    With  2  plates,  8vo,  Ss.  6d.  (i(^(,j 

PAPERS  ON  THE  FEMALE  PERINEUM,  Ac., 

bj  James  Matthews  Duncan,  M.D.,  Obstetric  Physician  to  St.  Bar- 
tholomew's Hospital.    8vo,  Gs.  Ii87f>] 

INFLUENCE  OF  POSTURE  ON  WOMEN 

in  Gynecic  and  Obstetric  Practice,  by  J.  H.  Avblino,  M.D.,  Physi- 
cian to  the  Chelsea  Hospital  for  Women,  Vice-President  of  the 
Obstetrical  Society  of  London.     8vo,  6s.  UW) 

A  MANUAL  FOR  HOSPITAL  NURSES 

and  others  engaged  in  Attending  on  the  Sick  by  Edwabd  J.  Doir« 
viLLE,  L.R.C.P.,  M.R.C.S.,  Sargeon  to  the  Exeter  Lying-in  Charity. 
Tliii-d  Edition,  crown  8vo,  28.  6d.  [1W8) 

THE  NURSES  COMPANION: 

a  Manual  of  General  and  Monthly  Nui-sing,  by  Charles  J.  Cullimq* 
WORTH,  Surgeon  to  St.  Mary's  Hospital,  Manchester.      Fcap.  8vo, 

2s.  6d.  [1876] 

LECTURES  ON  NURSING, 

by  William  Robert  Smith,  M.B.,  Physician  to  the  Cheltenham 
Dispensary.   Second  Edition,  with  26  Engravings.    Post  8to,  68.  ['878] 

HANDBOOK  FOR  NURSES  FOR  THE  SICK, 

by  Zepherina  P.  Veitch.    Second  Edition,  crown  8to,  3s.  6d.    l^^^i 

FEVER  NURSING : 

Notes  by  James  W.  Allan,  M.B.,  Superintendent  and  Physician, 
City  of  Glasgow  Fever  Hospital.  With  Engravings,  crown  8vo, 
28. 6d.  IIW»] 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE 

and  Companion  to  the  Medicine  Chest ;  intended  as  a  Source  of  Easy 
Reference  for  Clergymen,  and  for  Families  residing  at  a  Distance 
from  Professional  Assistance,  by  John  Savort,  M.S.A.  Ninth 
Edition,  I2mo,  5s.  [1878] 

THE  COTTAGE  HOSPITAL: 

its  Origin,  Progress,  Management,  and  Work,  by  Henry  C.  Burdett, 
Secretary  to  the  Seaman's  Hospital  Society,  Greenwich.  Second 
Edition,  with  Engravings,  crown  8vo.  [in ••>•  fnu] 

BT   THK  SAME   AUTHOR, 

PAY  HOSPITALS  AND  PAYING  WARDS 

throughout  the  World.  Facts  in  Support  of  a  Re-arrangement  of  the 
English  System  of  Medical  Relief.    8vo,  7«.  PW} 

NOTES  ON  ASTHMA ; 

its  Forms  and  Treatment,  by  John  0.  TnoROwaooD,  M.D.  Lond., 
F.R.C.P.,  Physician  to  the  Hospital  for  Djpo.i^es  of  the  Cbeet,  Victoria 
Park.    Third  Edition,  crown  Bvo,  48.  6d.  P*^ 
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WINTER  COUGH : 

(Catarrh,  Bronchitis,  Emphysema,  Asthma),  Lectures  by  Horace 
DoBELL,M.D.,Con8iiltingPhy8icianto  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Third  Edition,  with  Coloured  Plates,  8vo,  lOs.  6d.  [W5] 

BY  THE  SAME  ATTTHOB, 

LOSS  OF  WEIGHT,  BLOOD-SPITTING,  AND  LUNG  DISEASE. 
Second  edition,  to  which  is  added  Part  VI,  "  On  the  Functions  and 
Diseases  of  the  Liver."     With  Chromo-lithograph,  8vo,  10s.  6d.    CI88O] 

INJURIES  AND  DISEASES  OF  THE  LYMPHATIC  SYSTEM, 

by  S.  Messenger  Bradley,  F.R.C.S.,  Lecturer  on  Practical  Surgery 
in  Owen's  College,  Manchester.    8vo.,  Ss.  [187»] 

ASTHMA: 

its  Pathology  and  Treatment,  by  J.  B.  Berkart,  M.D.,  Assistant 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest, 
8vo,  78.  6d.  [1878] 

PROGNOSIS  IN  CASES  OF  VALVULAR  DISEASE  OP  THE 
Heart,  by  Thomas  B.  Peacock,  M.D.,  F.R.C.P.,  Honorary  Consult- 
ing Physician  to  St.  Thomas's  Hospital.    8vo,  Ss.  6d.  [1877] 

CHRONIC  DISEASE  OF  THE  HEART : 

its  Bearings  upon  Pregnancy,  Parturition  and  Childbed.  By  Angus 
Macdonald,  M.D.,  F.R.S.E.,  Physician  to,  and  Clinical  Lecturer  on 
the  Diseases  of  Women  at,  the  Edinburgh  Royal  Infirmary.  With 
Engravings,  8vo,  8s.  6d.  [1878] 

PHTHISIS : 

in  a  series  of  Clinical  Studies,  by  Austin  Flint,  M.D.  Professor  of 
the  Pnnciples  and  Practice  of  Medicine  and  of  Clinical  Medicine  in 
the  Bellevue  Hospital  Medical  College.    8vo,  16s.  [W6] 

BY  THE  SAME  ATTTHOB, 

CLINICAL  MEDICINE : 

a  Systematic  Treatise  on  the  Diagnosis  and  Treatment  of  Disease. 
8vo,  20s.  [1879] 

DIPHTHERIA: 

its  Nature  and  Treatment,  Varieties,  and  Local  Expressions,  by 
MoRELL  Mackenzie,  M.D.,  Physician  to  the  Hospital  for  Diseases  of 
the  Throat.    Crown  8vo,  5a.  a878] 

PHYSICAL  DIAGNOSIS  OF  DISEASES  OF  THE  HEART. 

Lectures  by  Arthur  E.  Sansom,  M.D.,  F.R.C.P.,  Assistant  Physician 
to  the  London  Hospital.  Second  Edition,  with  Engravings,  fcap.  8vo, 
4s.  6d.  [1876] 

DISEASES  OF  THE  HEART  AND  AORTA : 

Clinical  Lectures  by  George  W.  Balfour,  M.D.,  F.R.C.P.,  Physician 
to,  and  Lecturer  on  Clinical  Medicine  in,  the  Royal  Infirmary,  Edin- 
burgh,   8vo,  with  Engi-avings,  12s.  6d.  [1876] 
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TRACHEOTOMY. 

especially  in  Relation  to  Diaeaaea  of  the  Larynx  and  Trachea,  by 
ProiN  TuoBNTON,  M.R.C.S.,  late  Surgeon  to  the  HospiUl  for  Diseases 
of  the  Throat.    With  Photographic  Plates  and  Woodcuts,  8to,  5s.  6d. 

SORE  THROAT:  l^*'* 

its  Nature,  Varieties,  and  Treatment,  including  the  Connexion 
between  Affections  of  the  Throat  and  other  Diseases.  By  Prosseb 
James,  M.D.,  Physician  to  the  Hospital  for  Diseases  of  the  Throat. 
Fourth'  Edition,  with  Coloured  Plates  and  Engravings,  post  8vo, 
68.  6d.  [1879J 

PHYSIOLOGY  AND  HYGIENE  OF  THE  VOICE, 

with  especial  reference  to  its  Cultivation  and  Preservation.  For  tho 
Use  of  Speakers  and  Singers.  By  Gordon  Holmes,  L.R.C.P.  Edin., 
Physician  to  the  Municipal  Throat  and  Ear  Infirmary.  Crown  Svo, 
6s.  6d.  [1879] 

LECTURES  ON  SYPHILIS  OF  THE  LARYNX 

(Lesions  of  the  Secondary  and  Intermediate  Stages),  by  W.  Macneill 
Whistlee,  M.D.,  Physician  to  the  Hospital  for  Diseases  of  the  Throat 
and  Chest.    Post  Svo,  48.  tW»] 

PRINCIPAL  HEALTH  RESORTS 

of  Europe  and  Africa,  and  their  Use  in  the  Treatment  of  Chronic 
Diseases.  A  Handbook  by  Thomas  Mobe  Madden,  M.D.,  M.R.I.A., 
Vice-President  of  the  Dublin  Obstetrical  Society.    Svo,  10s.  HWa] 

THE  RIVIERA: 

Sketches  of  the  Health  Resorts  of  the  North  Mediterranean  Coast  of 
France  and  Italy,  from  Hycres  to  Spezia;  with  Chapters  on  the 
General  Meteorology  of  tho  District,  its  Medical  Aspect  and  Value, 
&c.  By  Edwakd  I.  Spabks,  M.A.,  M.B.  Oxon.,  F.R.C.P.  Lond. 
Crown  Svo,  Ss.  6d.  tW»J 

WINTER  AND  SPRING 

on  the  Shores  of  the  Mediterranean.  By  Henbt  Bennet,  M.D. 
Fifth  Edition,  post  Svo,  with  numerous  Plates,  Maps,  and  Engravings, 
12s.  6d.  nW4J 

BT  THB   8AHR  AUTHOB. 

TREATMENT  OF  PULMONARY  CONSUMPTION 

by  Hygiene,  Climate,  and  Medicine.    Third  Edition,  Svo,  Ts.  6d.      ^878) 

THE  BATH  THERMAL  WATERS: 

Historical,  Social,  and  Medical,  by  John  Kent  Spbndbb.  M.D., 
Surgeon  to  the  Mineral  Water  Hospital,  Bath.  With  an  Appendix 
on  tho  Climate  of  Bath  by  the  Rev.  L.  Blombfield,  M.A.,  F.L.S., 
F.G.S.    Svo,  78.  6d.  PSTTJ 

THE  BATH  WATERS: 

their  Uses  and  Effects  in  the  Ctire  and  Relief  of  various  Chronic 
Diseases.  By  James  Tunstall,  M.D.  Fifth  Edition,  revised,  and 
in  part  re-written,  by  RicHABD  Carteb,  M.D.,  Surgeon  to  the  Bath 
Mineral  Hospital.     Post  Svo,  2s.  6d.  n«») 
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FAMILY  MEDICINE  FOR  INDIA: 

a  Manual  by  William  J.  Moore,  M.D.,  Deputy  Surgeon- General 
Indian  Medical  Service.  Published  under  the  Authority  of  the  Govern- 
ment of  India.  Fourth  Edition,  with  66  Engi'avings,  post  8vo,  128.  [187»] 

ELEMENTS  OF  INDIAN  HYGIENE, 

by  John  C.  Lucas,  F.R.C.S.,  Her  Majesty's  Indian  Medical  Service. 
With  Map  of  India.     Crown  8vo,  5s.  C1880] 

INDIAN  NOTES: 

By  Francis  B.  Hogg,  M.D.,  Surgeon-Major.    Crown  8v6,  Ss.       [188(»1 

BAZAAR  MEDICINES  OF  INDIA 

and  Common  Medical  Plants :  Remarks  on  their  Uses,  with  Full  Index 
of  Diseases,  indicating  their  Treatment  by  these  and  other  Agents  pro- 
curable throughout  India,  &c.,  by  Edward  J.  Waring,  M.D.,  F.R.O.P. 
Third  Edition.    Fcap  8vo,  5s.  [1875] 

DISEASES  OF  TROPICAL  CLIMATES 

and  their  Treatment :  with  Hints  for  the  Preservation  of  Health  in  the 
Tropics,  by  James  A.  Horton,  M.D.,  Surgeon-Major,  Ai-my  Medical 
Department.    Second  Edition,  post  8vo,  12s.  6d.  t^^l 

ENDEMIC  DISEASES  OF  TROPICAL  CLIMATES, 

with  their  Treatment,  by  John  Sullivan,  M.D.,  M.R.C.P.  Post  8vo, 
68.  C1877] 

DISEASES  OF  THE  STOMACH : 

The  Varieties  of  Dyspepsia,  their  Diagnosis  and  Treatment.  By 
S.  O.  Habershon,  M.D.,  F.R.C.P.,  Senior  Physician  to  Guy's  Hos- 
pital.   Third  Edition,  crown  8vo,  5s.  Ci^^l 

BY  THE   SAME   ATTTHOB, 

PATHOLOGY  OF  THE  PNEUMOGASTRIC  NERVE, 

being  the  Lumleian  Lectures  for  1876.    Post  8vo,  3s.  6d.  t^^TT] 

ALSO, 

DISEASES  OF  THE  ABDOMEN, 

comprising  those  of  the  Stomach  and  other  parts  of  the  Alimentary 
Canal,  (Esophagus,  Caecum,  Intestines,  and  Peritoneum.  Third 
Edition,  with  5  Plates,  8to,  21s.  [1878] 

LECTURES  ON  DISEASES  OF  THE  NERVOUS  SYSTEM, 

by  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.     8vo,  158.  0878] 

NERVOUS  DISEASES: 

their  Description  and  Treatment,  by  Allen  McLane  Hamilton,  M.D., 
Physician  at  the  Epileptic  and  Paralytic  Hospital,  Blackwell's  Island, 
New  York  City.    Roy.  8vo,  with  53  Illustrations,  148.  HSTS] 

FITS: 

Diagnosis  and  Immediate  Treatment  of  Cases  of  Insensibility  and 
Convulsions.  By  John  H.  Waters,  M.D.,  K.C.,  St.G.C,  Surgeon  to 
the  C  Division  of  Metropolitan  Police.    Crown  8vo,  bound  in  leather, 

4s.  [1878] 
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HEADACHES: 

their  Nataro,  Caases,  and  Trcuiment.  By  William  H.  Day,  M.D., 
Physician  to  the  Samaritan  Hospital  for  Women  and  Children. 
Third  Edition,  crown  8vo,  with  Engravings,  Gb.  6d.  !•«»] 

NUTRITION  IN  HEALTH  AND  DISEASE : 

a  Contribution  to  Hygiene  and  to  Clinical  Medicine,  by  Henry 
Bennet,  M.D.  Third  (Librai7)  Edition.  8vo,  78.  Cheap  Edition, 
Fcap.  8vo,  28.  6d.  [iwj 

FOOD  AND  DIETETICS, 

Physiologically  and  Therapeutically  Considered.  By  Fbedkrick  W. 
Pavy,  M.D.,  F.E.S.,  Physician  to  Guy's  Hospital.  Second  Edition, 
8to,  158.  l»W») 

BY  THE  aiMB  AUTHOR. 

CERTAIN  POINTS  CONNECTED  WITH  DIABETES 

(Croonian  Lectures).    Svo,  4b.  6d.  PW) 

IMPERFECT  DIGESTION: 

its  Causes  and  Treatment  by  Arthur  Leared,  M.D.,  F.R.C.P.» 
Sixth  Edition,  fcap  Svo,  48.  6d.  CWS) 

INDIGESTION: 

What  it  is,  what  it  leads  to,  and  a  New  Method  of  Treating  it.  By 
John  Beadnell  Gill,  l^LD.,  formerly  Surgeon  to  the  Dover  Hospital. 
Fcap.  Svo,  33.  6d.  t»88o] 

THE  SYMPATHETIC  SYSTEM  OF  NERVES: 

their  Physiology  and  Pathology,  by  A.  Eulenburo,  Professor  of 
Medicine,  University  of  Greifswald,  and  Dr.  P.  Guttmann,  Privat 
Docent  in  Medicine,  University  of  Berlin.  Ti'anslated  by  A.  Napier, 
M.D.,  F.F.P.S     Svo,  58.  [IW»3 

GOUT,  RHEUMATISM, 

and  the  Allied  Affections;  with  a  chapter  on  Longevity  and  the 
Causes  Antagonistic  to  it,  by  Peter  Hood,  M.D.  Second  Edition^ 
crown  Svo,  10s.  6d.  HW] 

RHEUMATISM : 

Notes  by  Julius  Pollock,  M.D.,  F.R.C.P.,  Senior  Physician  to,  and 
Lecturer  on  Medicine  at,  Charing  Cross  Hospital.  Second  Edition,, 
with  Engravings,  fcap.  Svo,  3s.  6d.  PWJ 

CERTAIN  FORMS  OF  CANCER, 

with  a  New  and  successful  Mode  of  Treating  it,  to  which  is  prc&xed  a 
Practical  and  Systematic  Description  of  all  the  varieties  of  this  DiseaAO, 
by  Alex.  Mabsdbn,  M.D.,  F.R.C.S.E.,  Senior  Surgeon  to  the  Cancer 
Hospital.    Second  Edition,  with  Coloured  Plates,  8ro»  8s.  6d.       [1^3 

CANCER  LIFE: 

its  Causes,  Progress,  and  Treatment.  A  General  and  Historical 
Treatise.    By  Robert  Mitchell,  M.R.C.S.    Svo,  7s.  6d.  CW«3 
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ATLAS  OF  SKIN  DISEASES : 

a  series  of  Illustrations,  with  Descriptive  Text  and  Notes  upon  Treat- 
ment. By  TiLBUEY  Fox,  M.D.,  F.R.C.P.,  late  Physician  to  the  Depart- 
ment for  Skin  Diseases  in  University  College  Hospital.  With  72 
Coloured  Plates,  royal  4to,  half  morocco,  £6  6s.  PW?] 

LECTURES  ON  DERMATOLOGY : 

delivered  at  the  Royal  College  of  Surgeons,  by  Erasmus  Wilson', 
F.R.C.S.,  F.R.S.,  1870,  6s. ;  1871-3,  lOs.  6d.,  1874-5,  lOs.  6d.;  1876-8, 
10s.  6d. 

ECZEMA : 

by  McCall  Andeeson,  M.D.,  Professor  of  Clinical  Medicine  in  the  Uni- 
versity of  Glasgow.   Third  Edition,  8vo,  with  Engravings,  7s.  6d.     [^874] 

PSORIASIS  OR  LEPRA, 

by  Geoege  Gaskoin,  M.R.C.S.,  Surgeon  to  the  British  Hospital  for 
Diseases  of  the  Skin.     8vo,  5s.  P*76] 

ON  CERTAIN  RARE  DISEASES  OF  THE  SKIN: 

being  Yol.  1  of  Lectures  on  Clinical  Surgery.  By  Jonathan 
Hutchinson,  F.R.C.S.,  Senior  Surgeon  to  the  London  Hospital,  and 
to  the  Hospital  for  Diseases  of  the  Skin.    8vo,  10s.  6d.  P*79J 

PARASITES: 

a  Treatise  on  the  Entozoa  of  Man  and  Animals,  including  some  account 
of  the  Ectozoa.  By  T.  Spencer  Cobbold,  M.D.,  F.R.S.,  Professor 
of  Botany  and  Helminthology,  Royal  Veterinary  College.  With  85 
Engravings.     8vo,  15s.  [^^79] 

MEDICAL  JURISPRUDENCE, 

its  Pi-inciples  and  Practice,  by  Alfeed  S.  Tatloe,  M.D.,  F.R.C.P., 

r.R.S.    Second  Edition,  2  vols.,  8vo,  with  189  Engravings,  £1  lis.  6d. 

[187S] 

BY  THE   SAME  AUTHOB, 

A  MANUAL  OF  MEDICAL  JURISPRUDENCE. 

Tenth  Edition.     Crown  8vo,  with  55  Engravings,  14s.  P^'^ 

ALSO, 

POISONS, 

in  Relation  to  Medical  Jurisprudence  and  Medicine.  Third  Edition, 
crown  8vo,  with  104  Engravings,  168.  [\^7n 

MEDICAL  JURISPRUDENCE  : 

Lectures  by  Francis  Ogston,  M.D.,  Professor  of  Medical  Juris- 
prudence and  Medical  Logic  in  the  University  of  Aberdeeii.  Edited 
by  Feancis  Ogston,  Jun.,  M.D.,  Assistant  to  the  Professor  of 
Medical  Jurisprudence  and  Lecturer  on  Practical  Toxicology  in  the 
University  of  Aberdeen.    8vo,  with  12  Copper  Plates,  18s.  [^878] 

IDIOCY  AND  IMBECILITY, 

by  William  W.  Ireland,  M.D.,  Medical  Superintendent  of  the 
Scottish  National  Institution  for  the  Education  of  Imbecile  Children 
at  Larbert,  Stirlingshire.     With  Engravings,  8vo,  14s.  [1877] 
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A  MANUAL  OP  PSYCHOLOGICAL  MEDICINE : 

containing  the  Lunacy  Laws,  Nosology,  Etiology,  Statistics,  Doscrip- 
tion.  Diagnosis,  Pathology,  and  Treatment  of  Insanity,  with  an 
Appendix  of  Cases.  By  John  C.  Bucknill,  M.D.,  F.R.S.,  and  D. 
Hack  Tdke,  M.D.,  F.RC.P.  Fourth  Edition,  with  12  Plates  (30 
Figures)  and  Engravings.    8to.  25s.  [i>7«] 

A  HANDY-BOOK  OF  FORENSIC  MEDICINE  AND  TOXICOLOGY, 
by  W.  Bathubst  Woodman,  M.D.,  F.R.C.P.,and  C.  MeymottTidy, 
M.D.,  F.C.S.,  Professor  of  Chemistry  and  of  Medical  Jurisprudence, 
&c.,  at  the  London  Hospital.  With  8  Lithographic  Plates  and  IIG 
Engravings,  Svo,  31s.  6d.  CISTT] 

MEDICAL  OPHTHALMOSCOPY: 

a  Manual  and  Atlas,  by  William  R.  Cowers,  M.D.,  F.RC.P., 
Assistant  Professor  of  Clinical  Medicine  in  University  College,  and 
Assistant  Physician  to  the  Hospital.  With  16  Coloured  Autotype  and 
Lithographic  Plates,  and  Woodcuts,  comprising  112  Original  Illustra- 
tions  of  the  Changes  in  the  Eye  in  Diseases  of  the  Brain,  Kidneys,  Ac. 
Svo,  18s.  n87»l 

BY  THR   SAME   AVTHOB. 

PSEUDO-HYPERTROPHIC  MUSCULAR  PARALYSIS . 

a  Clinical  Lecture,  with  Engravings  and  Plate.     Svo.  3s.  6d.         O^^i 

THE  MEDICAL  ADVISER  IN  LIFE  ASSURANCE, 

by  Edwabd  H.  Sievekino,  M.D.,  F.R.C.P.,  Physician  to  St  Mary's 
and  Lock  Hospitals ;  Physician-Extraordinary  to  th«  Queen,  and  in 
Ordinary  to  the  Prince  of  Wales.     Crown  Svo,  6s.  [W*] 

MADNESS: 

in  its  Medical,  Legal,  and  Social  Aspects,  Lectures  by  Eooab 
Sheppard,  M.D.,  M.R.C.P.,  Professor  of  Psychological  Medicine  in 
King's  College.     Svo,  6s.  6d.  HVZl 

A  MANUAL  OF  PRACTICAL  HYGIENE. 

by  E.  A.  Parkbs,  M.D.,  F.R.S.  Fifth  Edition,  by  F.  De  Chaumowt, 
M.D.,  F.R.S.,  Professor  of  Military  Hygiene  in  the  Army  Medical 
School.    Sro.  with  9  Plates  and  112  Engravings,  ISs.  CISTS^ 

SANITARY  EXAMINATIONS 

of  Water,  Air,  and  Food.  A  Yado  Mecum  for  the  Medical  Officer  of 
Health,  by  Cornelius  B.  Fox,  M.D.  With  94  Engravings,  crown 
Svo,  12s.  6d.  n«7«J 

DANGERS  TO  HEALTH : 

a  Pictorial  Guide  to  Domestic  Sanitary  Defects,  by  T.  Pbidoin 
Teale,  M.A,  Surgeon  to  the  Leeds  General  Infirmary.  Second 
Edition,  with  55  Lithographs  (mostly  coloured),  Svo,  lOs.  P**! 

MICROSCOPICAL  EXAMINATION  OF  DRINKING  WATER : 

a  Guide,  by  John  D.  Macdonald,  M.D.,  F.R.S.,  Assistant  Pro- 
fessor of  Naval  Hygiene,  Army  Medical  School.  Svo,  with  24  Platea, 
7s.  6d.  f^^^J 
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A  HANDBOOK  OF  HYGIENE  AND  SANITARY  SCIENCE. 

by  Geobob  Wilson,  MA.,  M.D.,  Medical  Officer  of  Health  lor  Mid- 
Warwickshire.      Fourth  Edition,  post  8vo,  with  Engravings,  10s.  6d. 

[1879] 
BY   THE   SAMK   AUTHOH. 

HEALTHY  LIFE  AND  HEALTHY  DWELLINGS : 

a  Guide  to  Personal  and  Domestic  Hygiene.     Fcap  8vo,  Ss.  ^980] 

HANDBOOK  OF  MEDICAL  AND  SURGICAL  ELECTRICITY, 
by  Heebert  Tibbits,  M.D.,  F.R.C.P.E.,  Senior  Physician  to  the 
West  London  Hospital  for  Paralysis  and  Epilepsy.    Second  Edition, 
8vo,  with  95  Engravings,  98.  [1877] 

BY   TllK   SAME   AtTTHOB. 

A  MAP  OF  ZIEMSSEN'S  MOTOR  POINTS  OF  THE  HUMAN  BODY : 
a  Guide  to  Localised  Electrisation.  Mounted  on  Rollers,  35  x  21. 
With  20  Illustrations,  5s.  ^877] 

MEDICO-ELECTRIC  APPARATUS : 

a  Practical  Desci'iption  of  every  Form  in  Modem  Use,  with  Plain 
Directions  for  Mounting,  Charging,  and  Working,  by  Saxt  &  Son, 
Birmingham.     Second  Edition,  with  33  Engravings,  Svo,  28.  6d.   l^^T^i 

A  DICTIONARY  OF  MEDICAL  SCIENCE ; 

containing  a  concise  explanation  of  the  various  subjects  and  terms  of 
Medicine,  &c. ;  Notices  of  Climate  and  Mineral  Waters ;  Formulae  for 
Officinal,  Empirical,  and  Dietetic  Preparations ;  with  the  Accentuation 
and  Etymology  of  the  terms  and  the  French  and  other  Synonyms,  by 
ROBLEY  DuNGLisON,  M.D.,  LL.D.  New  Edition,  royal  Svo,  288.     ^874] 

A  MEDICAL  VOCABULARY ; 

being  an  Explanation  of  all  Tenns  and  Phrases  used  in  the  vanous 
Departments  of  Medical  Science  and  Practice,  giving  their  derivation, 
meaning,  application,  and  pronunciation,  by  Robeet  G.  Matne,  M.D., 
LL.D.    Fourth  Edition,  fcap  Svo,  10s.  1^875] 

DISEASES  OF  THE  EYE : 

a  Manual  by  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hos- 
pital. Third  Edition,  fcap.  Svo,  with  Coloured  Plates  and  Engravings, 
12s.  6d.  [1876] 

DISEASES  OF  THE  EYE : 

a  Practical  Treatise  by  Hatnes  Walton,  F.R.C.S.,  Surgeon  to  St. 
Mary's  Hospital  and  in  charge  of  its  Ophthalmological  Department. 
Third  Edition,  Svo,  with  3  Plates  and  nearly  300  Engravings,  258. 

[1876] 

HINTS  ON  OPHTHALMIC  OUT-PATIENT  PRACTICE, 

by  Charles  Higgens,  F.R.C.S.,  Ophthalmic  Assistant  Surgeon  to, 
and  Lecturer  on  Ophthalmology  at,  Guy's  Hospital.  Second  Edition, 
fcap.  Svo,  3s.  [1879] 

OLAUCOMA : 

its  Causes,  Symptoms,  Pathology,  and  Treatment.  The  Jacksonian 
Prize  Essay  for  1878.  By  Priestley  Smith,  M.R.C.S.,  Ophthalmic 
Surgeon  to  the  Queen's  Hospital,  Birmingham.  With  Lithographic 
Plates  (comprising  58  Figures),  Svo,  lOs.  6d.  ti87»] 
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THE  STUDENT'S  GUIDE  TO  DISEASES  OP  THE  EYE, 

hj  Edwjold  Nxttlesuip,  F.B.O.S..  Ophtbaliuic  Surgeon  to,  and 
Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas's  Hospital.  With 
48  Engraviogfl,  fcap.  8vo,  78.  M.  t>87»] 

DISEASES  OF  THE  EYE: 

a  Treatise  hj  J.  Soelbebo  Weli^,  F.R.C.S.,  late  Ophthalmic  Sur. 
geon  to  King's  GoUcge  Hospital  and  Surgeon  to  the  Royal  London 
Ophthalmic  Hospital.  Third  Edition,  8vo,  with  Coloured  Plates  and 
Engravings,  258.  dWS] 

BT  THB  8AVB  ATTTHOB, 

LONG,  SHORT,  AND  WEAK  SIGHT, 

and  their  Treatment  by  the  Scientific  use  of  Spectacles.  Fonrtii 
Edition,  Svo,  Gs.  [WTSJ 

ESSAYS  IN  OPHTHALMOLOGY, 

by  George  E.  Walkee,  F.R.C.S.,  Surgeon  to  St.  Paul's  Eyo  and 
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